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New B&W FP Boilers Burn Less Coal 
.-. Supply Higher Temperature Steam 


At Dunlop Tire & Rubber Company's Buffalo Plant, these big, 
modern curing presses are stepping up tire production. But they 
need plenty of dependable steam at fairly high temperature. The 
boilers they had couldn't do the job so they installed two new 
B&W Integral-Furnace Boilers. 


These new boilers not only supply that “increased production” 
steam, but burn less coal and generate more steam than the old 
boilers, using the same limited space—a combination that cuts 
steam cost per tire 2342%. 


Dunlop installed its first six B&W units in 1920 when the 
Buffalo Plant was new. Although still capable of reliable service 
after 37 years, the higher steam temperature demand of modern 
tire making has marked the four remaining old boilers for early 
replacement by more efficient B&W FPs. 


Dunlop's experience with B&W boilers is typical of thou- 
sands of industrial, utility, commercial and insti- 
tutional users. So if you use steam for power, 


Each B&W FP unit can supply 40,000 Ib of 
steam per hr at a pressure of 260 psi and 
temperature of 505 F. New boilers were 
specially designed to fit space used by old 
units they replaced. Zack C. Hinds, Buffalo, 
New York, was the Consulting Engineer on 
the project. 


G-801-18 


processing or heating ... if you want to modernize 
or expand your plant... if you have a steam plant BABCOCK 


problem of space or fuel or fly ash...call B&W 
and get the benefit of 90 years of steam experience. a WILCOX 


The Babcock & Wilcox Company, Boiler Division, 
161 East 42nd Street. New York 17, N. Y. 
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NEW DEPARTURE( 


STEEL BALLS 


Why Leading 

Manufacturers 
Choose New Departure 
Steel Balls 


Prompt delivery . . . quality . . . and quantity... 
to fit your specifications! These are the major j 
reasons why leading manufacturers choose New a % 
Departure to fill their steel ball needs. ' 

Talyrond gaging graphs of ball rich d 
To assure that every steel ball ordered meets your surface 
most rigid specifications, New Departure performs San aaa 


its own metallurgical laboratory inspections, its 

own annealing and wire drawing operations. 

And . . . to process all orders readily, New Departure ball manufacturing facilities 
are maintained completely independent of all other production. This means that 
high-carbon chrome and stainless steel balls are quickly available in a complete 
range of sizes and specifications in quantities. 

In addition, New Departure produces balls of special materials such as high 
nickel-cobalt base alloys, tool steel, plastics, nylons and vacuum-melted materials, 
For immediate attention to your ball needs, write or call New Departure, Division 
of General Motors, Bristol, Connecticut. 


Send for Catalog SBC 


BALL BEARINGS MAKE GOOD PRODUCTS SETTER 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS @ BRISTOL, CONN, 
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Cutaway View Double Reduction Type RD 


Get the benefit of Western Gear's 
69 years experience in the design and 
manufacture of mechanical power 
transmission equipment when building 
a new plant or modernizing present 
installations. StraitLine reducers 
incorporate our own design 
abilities with careful attention 
to customer experience and 
design preferences. A complete 
line of all types of gear 
drives to 10,000 horsepower. 
Our application engineers 
are at your disposal. 


Double Reduction Type RD Triple Reduction Type RT 


7 big reasons 
why Western Gear StraitLine 
Speed Reducers can solve your 
in-line drive problems! 


Packaged sub-assemblies. 


Easy, fast interchangeability of parts throughout 
frame sizes. 
of Simplified ratio changing, quick gear set substitution. 


Simple to service; low, low maintenance. 


Ruggedized design, life-rated gears. 


Double reduction units available to 100 HP in 


15 standard ratios from 3.39:1 to §7.3:1. 


. 


Triple reduction units available to 50 HP in 
9 standard ratios from 38.2:1 to 190.7:1. 


Many other plus features. For full details, get 
StraitLine Bulletin 5616. Use the coupon at left. 


CALL THE WESTERN GEAR MAN! 
Western Gear representatives stationed in principal cities. 
Use the adjoining coupon to get his name and address. 


Glenn Maime - WESTERN GEAR CORPORATION 
P.0. Box 182, Lynwood, California 


[) Send StraitLine Bulletin 5616 () Send name and address of my nearest 
“Western Gear 


“The difference is reliability” « Since 1888 


NAME 
COMPANY ENGINEERS AND MANUFACTURERS 
ADORESS 
PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 


SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 


city STATE 


= 
Ad, 
BAT 
4 
| : 
4 
' 


Garland and James Game, plant superintend> 
‘ent of Globe Fuel Products, stand by as Charles 
_Kranson installs the valve on the steam line for test. 


4 


This Walworth Valve 
came 
“special delivery” 


“When we get into a tough valve situation,” says 
James Game, plant superintendent of Globe Fuel 
Products, Inc. at Chicago, “we appreciate the per- 
sonal interest that Walworth people show in our 
business.” 

Mr. Game had a particular case in mind. Globe 
Fuel Products operates a fuel oil tank farm. Burn- 
ing oils, in barges, are received at the dock. In order 
to reduce the oil viscosity to facilitate pumping, 
steam is piped, through flexible hose, to coils in the 
barges. Globe Fuel has standardized on Walworth 
726F Iron body Wedge Gate valves as general-pur- 
pose valves handling burning oils as well as steam. 


WALWORTH SUBS/DIARIES: ALLOY STEEL PRODUCTS CO 


SOUTHWEST FABRICATING & WELDING CO., INC, . 


MEH VALVE & FITTINGS CO ° 


Mr. Game urgently needed a valve for this service, 
and contacted his local Walworth sales representa- 
tive, Leo Garland, who arranged to have the needed 
valve delivered to the job by private automobile. 


For almost every piping job there is a Walworth 
Valve. And, when special problems come up, Wal- 
worth distributors, salesmen, and engineers are 
ready to share their “know how” with you in arriv- 
ing at the best practical solution. You can be sure 
their efforts will be marked by keen personal inter- 
est in your business, 


WALWORTH 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


CONOFLOW CORPORATION @ GROVE VALVE AND REGULATOR CO 
WALWORTH COMPANY OF CANADA, LTO 
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PEACE 


*% *% x Wherever oil wells are drilled, Ideco Full-View masts are 


familiar sights...outstanding in an industry known for both its 
rugged and exacting requirements. These examples of advanced 
engineering achievement are now modified to also serve as giant 
launching supports for the Army’s long range Redstone missiles 
...@ new defense role which strengthens the nation’s program 
for preserving the peace. 


This is only one of the many ways Dresser products and services 
work for you every day. The petroleum industry —so vital to our 
future—uses automation and seismograph systems from South- 
western Industrial Electronics... drilling muds and chemicals 
from Magcobar...technical oilfield services from Lane-Wells... 
oil tools from Guiberson ... pumps from Pacific... pipe couplings 
and fittings from Dresser Manufacturing. ..engines and compres- 
sors from Clark ... positive displacement meters and rotary posi- 
tive blowers from Roots-Connersville. 


Dresser specialized products and technical oilfield services help 
to locate, surface and refine the oil that strengthens our defenses 
and provides us with literally thousands of products which make 
life more comfortable, more pleasant, more secure. In the oil, 
gas, chemical, electronic, and other industries, Dresser products 
and services have become the standard of comparison the world 
over. Write today for a free booklet about the Dresser story. 


REPUBLIC NATIONAL BANK BUILDING * P. O. BOX 718 * DALLAS 21, TEXAS 


Clark Bros. Co. © Dresser-ldeco Company « Dresser Manufacturing Division 
The Guiberson Corporation + Ideco, Inc. « Lane-Wel!s Co. « Magnet Cove Barium 
Corporation « Pacific Pumps, Inc. * Roots-Connersville Blower Division * Security 
Engineering Division * Southwestern Industrial Electronics Co. * Well Surveys, Inc. 
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OTHER IMPORTANT DEFENSE 
APPLICATIONS OF DRESSER 
PRODUCTS AND EQUIPMENT 


- 
~ 


Dresser Manufacturing 
Div. supplies flashwelded 
connecting rings for power- 
ful jet engines used in mil- 
itary aircraft. Some types of 
aircraft engines require as 
many as 85 Dresser rings. 


Roots-Connersville makes 
compressors and blowers 
for atomic submarines; gas 
umps for atomic energy 
installations; blowers for 
“lifting bag’’ inflation to 
raise crashed aircraft 


Clark Turbo-Mobile power 
plants, rail-mounted, supply 
emergency electricity for 
Navy Yards, docks, hos- 
pitals, and major disaster 
areas. Unit has capacity of 
6750 kilowatts, enough 
power for a city of 12,000. 


Dresser-Ideco supplies 
structural equipment used 
in military defenses, includ- 
ing radar outposts for our 
remote Arctic warning sys- 
tem as well as microwave, 
radio and television towers. 


High pressure compressors 
from Clark... instrumenta 
tion and other electronic 
equipment from Southwest 
ern Industrial Electronics 
... are used in guided mis- 
siles and many other impor 
tant military applications 


Pacific provides the Navy 
with Turbo pumps for ships’ 
main and boiler feed pumps 
Equipment from other 
Dresser companies is also 


used on both merchant 
ships and naval vessels. 
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Ross Exchangers and Condensers perform 


This layout of a modern steam 

power plant could be yours today 

or a blue print of your future 

one. It could be a central station 

or an industrial plant. The inter- 
related equipment could represent all of your needs, 
part of your needs or more than you need. 

From the standpoint of heat exchange and condens- 
ing equipment, however, this one fact stands out 
firmly: Regardless of the function and the condition, 
there’s a Ross Exchanger and Condenser to meet every 
power plant requirement. See for yourself. Surface 


Condenser? It’s there. Feedwater Heater? It’s there. 
Blowdown Exchanger? It’s there. Fuel Oil Heater? It’s 
there. Now look over the machines and other equip- 
ment that require oil cooling — the Diesels, air com- 
pressors, turbines, transformers, boiler feed pumps. 
There’s a Ross Exchanger to serve every one of them. 
The compressor cylinder-mounted intercoolers, the 
hydraulic oil coolers for the stoker drive, the jacket 
water coolers for both engines and compressors, the 
tank suction heaters ...on it goes from one end of 
the plant to the other. 

Where does the list end? It doesn’t with Ross. 
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numerous services in the modern steam power plant 


Standard or special, primary equipment or machine 
components, large or small, one of a kind or dozens 
alike, Ross Exchangers and Condensers are designed 
and built for optimum performance in every type of 
service within the modern steam power plant. 

And of this you can be sure: A Ross engineer, in 
consultation with yours, not only has the most to offer 
in the way of equipment, but the most in experience, 
too. The name Ross is renowned in the power genera- 
tion field utilities, industries, institutions, major 
buildings, engineering and contracting firms through- 
out the world. 


Complete literature on specific products will be 
mailed promptly at your request. Write: Ross Heat 
Exchanger Division of American-Standard, Buffalo 5, 
N. Y. In Canada: American-Standard Products (Can- 
ada) Limited, Toronto 5, Ont. 
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ROSS HEAT EXCHANGER | ‘@) ae 

Division of American-Standard 
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“MOLTEN METAL VALVE | 


CONTROL VALVE BODY 
600 tb. ASA rating 


/ CONTROL VALVE BODY 900 and 1500 tb. ASA ratings 


ring 


er® 


CYLINDER OPERATORS 


BUNYAN DOMOTOR OPERATORS 


T ‘itt 1 
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DOMOTOR OPERATORS eC 


CHECK VALVE BODY 2500 and 10,000 ib; ratings 


600 to 2500 Ib. ASA ratings 


VALVE BODY 
7 21300 Ib. ASA rating 


OPERATORS... 


add up to the most 
complete line of control 
valves and other final 
control elements 
available anywhere! 


THE ANNMIMN COMPANY Division of the Annin Corporation 
1040 S. Vail Avenue, Montebello, California 


STROKE POSITIONING OPERATOR 


VALVES 


Cleveland, Ohio 
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PNEUMATIC-HYDRAULIC OPERATORS 
i 
ANNIN’S BOOTH NOS.1535 & 1537) 
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Dravo presents: 
the first dual-fuel burner 

designed specifically 
for direct-fired heaters 


burner tops list 
of features 


in all-new 
Dravo Counterflo heater 


Intensive research by Dravo engineers has resulted 
in the development of the first dual-fuel burner 
specifically designed for use in a direct-fired space 
heater. This burner, the pyroset, burns light 
oil, heavy No. 5 oil, or gas with equal efficiency. 
The combination gas/light oil models feature auto- 
matic switchover with no manual adjustment. Here 
are some of the outstanding features of the Dravo 
PYROJET burner. 


* Totally induced draft assures highest combustion 
efficiency 


* Positive ignition of No. 5 oil provided by new dual 
pre-heater . . . another Dravo exclusive 


* Automatic switchover on light oil/gas combination 
models . . . no manual adjustment 


® Ring and finger design minimizes adjustment and 
service problems 


© Combination of zero governor and gas-air premix 
block assures gas pilot stability 


® Control options: on-off, hi-low-off, or full range 
modulation 


ENGINEERING 


MECHANICAL 


Setting new standards of efficiency and conveni- 
ence, the pyroveT burner is a major part of the 
entirely new concept of combustion achieved in 
the all-new Dravo Counterflo heater. The stainless 
steel, airfoil combustion chamber, the new in- 
duced draft system, the electronic controls, all 
contribute to make the new Dravo heater the 
most economical and flexible space heater available. 
Write today for full information on this remark- 
able new Dravo heater. There is a size and type 
for every heater application—for economical 
space heating-—for process heating 
tempering make-up air asa duct 
furnace and for a host of other appli- 
cations. Address Dravo Corporation, 
Pittsburgh 22, Pennsylvania. 


Ask for Bulletin 564-43 


CORPORATION 23 


” 

umes 


a 
Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams * ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel * sintering plants * slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 
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Ram descends to shear four slots, then 
holds down under full pressure as side 
cylinder advances broach for 050 slot. 
Chips are trimmed at next ram station. 
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A Multipress 


Multipress curbs costs of Dormeyer mixer parts... 
triples output by integrating three separate operations 


Often, a series of operations can be combined 
to both improve product quality and cut 
production costs. This was the experience 
of Haber Corp. when they streamlined pro- 
duction of beater spindles for their Dormeyer 
automatic food mixers. 

By reducing the size variations of slots cut 
into the spindles and thus eliminating the 
need for deburring, quality was boosted 

Costs cut. 

A special 8-ton hydraulic Multipress was 
selected to combine three machining opera- 
tions. Only loading parts on the 12-station 
hydraulic index table is performed manually. 
Once the cycle-start button is pressed, the 
parts advance step-by-step until a small 
flange-mounted cylinder ejects the finished 
beater spindles. 


1957 


case 


Next, spindle receives hopper-fed sleeve 
under transfer mechanism. Sleeve is 
pressed over spindle end by a cylinder 
activated by descending ram. 


How automate production 


In separate manual operations, production 
rates of from 200 per hour for cutting slots to 
450 per hour for deburring had been standard. 
With Multipress, a continuous flow of 1020 
beater spindles per hour is achieved with 
only one operator. 

Advance cost analysis estimated that 
equipment and tooling would be amortized 
within a year due to increased production 
and quality. Actual production proved this 
estimate too conservative. 

Find out how Denison hydraulic Multi- 
press can perform a three-in-one job for your 
company—improving quality, speeding pro- 
duction and cutting costs. Write to Denison 
Engineering Division, American Brake Shoe 
Co., 1174 Dublin Road, Columbus 16, Ohio. 


In final operation, spindle is clamped 
center hole reamed through by drill head. 
Flange-mounted cylinder then ejects 
spindle from fixture. 


MECHANICAL 


ENGINEERING 


8-ton hydraulic Multipress equipped 
with 12-station index table. Index table 
is mounted over special bolster on 
22-inch work circle, to which is at- 
tached one-ton capacity, foot mounted 
hydraulic cylinder with 12-inch stroke. 


Various machining stages illustrated: (left 
to right) spindle prior to slotting; after 
shearing slots, showing chips; after trim- 
ming of slots; with sleeve pressed into place. registered trademarks of Denison Eng. Div.. ABSCO 


DENISON 


HYDRAULIC PRESSES * PUMPS * MOTORS * CONTROLS 
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Engineering Division 


Each of Stephens-Adamson's manufac- 
turing plants maintains a large group of 
experienced engineers—specialists in the 
design and fabrication of all types of bulk 
material handling equipment. These men 
are trained to solve any bulk conveying 
problen.. S-A sales engineers in the field 
are available to help you with cost esti- 
mates, plans and layouts for proposed 
conveying systems, that will deliver bulk 
materials at the lowest cost per ton. Shown 

here are only a few engineered conveying OEY CONVEvORS REDLER CONVEYOR-ELEVATORS 
products from the broad S-A line. 


Standard Products Division 


S-A standard products include a wide 
range of “in stock"’ equipment, sold 
through industrial distributors all over the 
U.S.A. These products are designed to 
handle a variety of assignments in the 
movement of bulk materials in the mining, 
industrial, and agricultural fields. Each 
standard S-A product fs scientifically de- 
signed to give long, trouble-free service 
under even the most adverse conditions. 
They are designed to provide automatic 
material handling, speed production and 
save costly man hours. 


CARRIERS HOLD BACKS SWIVEL PILERS 


Sealmaster Division 


Seaimaster Bearings are available in a 
number of basic designs. They have exclu- 
sive engineering features which have firmly 
established superior standards of maxi- 
mum bearing efficiency and low cost main- 
tenance, Seaimaster Ball Bearing Units are 
in daily use in standardized applications on 
machinery and transmission equipment in 
mining, industrial, and agricultural fields. 
These units are permanently sealed, self- 


aligning, and pre-lubricated. Exclusive zone FLANGE 
hardening permits race-to-shaft locking. DW BLOCK FOUR BOLT FLANGE CARTRIDGE CARTRIDGE 


CATALOGS ON ALL 
S-A PRODUCTS ARE 
AVAILABLE ON 
REQUEST 


STEPHENS-ADAMSON MFG. CO. 
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bulk materials handling equipment 


MATERIALS HANDLING REQUIREMENTS 


BIN LEVEL 
BOXCAR UNLOADERS CONTROLS 


RUBBER MOUNTED SPECIAL BALL BEARING SPHERCO BEARINGS 
PILLOW BLOCK TWO BOLT FLANGE HANGER UNIT AND ROD ENDS 


Manufacturing Plants: 
19 RIDGEWAY AVENUE, AURORA, ILLINOIS /LOS ANGELES, CALIFORNIA /BELLEVILLE, ONTARIO 
Sales Representatives In A!l Major City Areas 
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America’s greatest participant sport, tenpin bowling, is played by 
approximately 20 million Americans on more than 60,000 alleys. The AMF 
Automatic Pinspotter represents a piece of equipment which all bowling 
for years has hoped would eventually be developed. It is a fully automatic 
unit for setting tenpins, returning the ball, accomplishing all pit services 
now done by hand, but with greater efficiency. More than 5,000 Pinspotters 
are now in operation. 


In the AMF Pinspotter, Heim Unibal Rod Ends are used on 
the Pantograph bars which guide and stabilize the spotting 
table during its cycle of up and down drive. They are also used 
to drive the sweep mechanism and on the sweep carriage. The 
major application of the Heim Rod Ends on the Pinspotter 
is where it is employed in a shock-absorbing link arrangement 
to raise and iower the table, Here it is ieded to lifting a 
load of approximately 450 pounds. 


THE ABILITY OF THIS JOINT TO COMPENSATE 
FOR MISALIGNMENT AND MAINTAIN FREEDOM OF 
ROTATION MAKES ITS USE ON THE 
PINSPOTTER VERY SATISFACTORY 


The HEIM Unibal is the original Spherical Bearing For center shaft or end support, the outer member is 
developed, engineered, and manufactured by The cylindrical in shape and js as a wide range of sizes. 
Heim Company for nearly fifteen years. It consists As a rod end for the transmission of power or motion 
of a single bal! (instead of a single or double row at varying angles, the outer member is made with 
of balls) rotating in an outer member, and supported lubrication groove, in either male or female design, 
by bronze bearing inserts which act as the race. and with SSsicetse fitting if required. 


THE HEIM COMPANY 


SEE THE NEW 
HEIM CATALOG 
FOR COMPLETE 
LIST OF SIZES 


FAIRFIELD, €COMMECTICUT 
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IPS— BUTT WELDING FITTINGS ASA and MSS FLANGES 
Y2"'-42" From Sch. 5S to 4’’ Walls %2"'-24" 150 through 2500 Ibs, 


LARGE 0.D. and TEMA FLANGES 

TUBE O.D.—BUTT WELDING FITTINGS Up to 20’ in Diameter 
From .049” to .250” Wall LONG WELDING NECKS 

1-24’ 150 through 2500 Ibs, 


UNIONS SCREWED and SOCKET FITTINGS 


Y%"'-4’' 150 Ibs, and 2000 through 6000 Ibs. %"’-4’’ 150 Ibs, and 2000 throu 


WHATEVER your fittings requirements... re- 
gardless of the type, size, wall thickness, pressure 
rating or material specification... you can get 
prompt, efficient, complete service by specifying 
LADISH and ordering from your local Authorized 
Ladish Distributor. 


A broad, full-range line produced to unsur- 
passed standards of metallurgical and manufac- 
turing integrity... plus adequate distributor stocks 
-++gives you double assurance of satisfaction. 


For complete service on your fittings require- 
ments... call your Authorized Ladish Distributor. 


gh 6000 ibs, 


FORGED AND 
WROUGHT 
FITTINGS 
CARBON «+ ALLOY 


STAINLESS STEELS 
AND ALUMINUM 


fa « “Odewa « Denver 


Catalogs avaliable on 


IDEA FILE 


Big problem these days is saving money on capital goods equipment 
—without sacrificing performance. A combination of ideas from 
Bigelow-Liptak’s engineering department involves the use of two 


established wall designs « « e 


LIKE THIS: 


IDEA and SAVING NO. 1 


Use a seven-inch tile for maxi- 
mum refractory thickness. 


IDEA and SAVING NO. 2 


Employ a five-inch filler tile. 
(Place insulation or fire clay in 
1 front of supporting casting.) 


IDEA and SAVING NO. 3 


Increase space between horizontal 
2 castings and eliminate a number 
of castings. 


and — for FLEXIBILITY 


Air cool the wall—or use eco- 
nomical thicknesses of block and 
plastic insulation depending upon 

temperature requirements. 


WHERE THIS DESIGN IS USED: 


For refinery oil heaters, municipal 
incinerators or power plants 
where economy is a must, but 
where performance has got to be 
good. Write for details. 


CANADA 
BIGELOW-LIPTAK OF CANADA, LTD. 


ANDO BIGELOW-LIPTAK EXPORT CORPORATION KANSAS CITY, MO. « LOS ANGELES + MIAMI 

® 13300 PURITAN AVENUE, DETROIT 27, MICHIGAN MINNEAPOLIS © NEW YORK © PHILADELPHIA 
PITTSBURGH «+ PORTLAND, ORE. « +. LOUIS 


ST. PAUL + SALT LAKE CITY + SAN FRANCISCO 
SEATTLE . TULSA . MONTREAL a 
SAULT STE. MARIE * VANCOUVER « WINNIPEG 


UNIT-SUSPENDED WALLS AND ARCHES 
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YOUR DRAFTING TIME 
AND COSTS WITH 
CLEARPRINT 
**FADE-OUT’’ PAPER 


Leading engineers and designers 
report that Clearprint Fade-Out 
Paper speeds up their drafting 10 
to 15% ... cuts their costs pro- 
portionately. And Fade-Out Pa- 
per gives them prints which are 
sharper and easier to read, be- 
cause grid lines do not reproduce. 


Clearprint’s perfect working sur- 
face invites pencil and pen — lines 
are sharp and clean. It withstands 
repeated erasures, too, without 
the slightest ghosting. 


See how Clearprint Fade-Out 
Paper can solve your drafting 
problems. Order a trial roll now, 
and apply it to your various draw- 
ing needs. 


Available with grids ruled 
4x4, 5x5, 8x8 and 10x10 
lines to the inch. 


“FADE-OUT’ PAPER 
TECHNICAL PAPER 


\ 


THIS IS YOUR DRAWING... 
quickly réndered to scale with the 
ecurate blue grid lines to 

THIS IS A PRINT... 
the grid lines disappear. completely, 
giving sharp, easy-to-read copies. 


of any (in 24°; 
36”; 36", 42” widths) 


é ... the sizes you need for ready use (42” wide 


by any length) 


CLEARPRINT PAPER CO. 


1482 - 67th Street, Emeryville, Calif. | 
C) Please-send me sample Clearprint “Fade-Out” sheets, with prices. | 
[J Send me Clearprint samples, with prices, for the following uses: 
oO Have your representative call at my office. : 
Fi 
Ad | 
Cit Zom State 
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THERE 1S NO SUBSTITUTE 
ENGINEERING 


FOR UNFAILING, ECONOMICAL SERVICE, 


WICKES Type A, shop-assembled 
specified for the Edward W. Sparrow 


Wickes Type-A Steam Generators combine custom engineering 
and shop-assembly to give you economical “packaged power” 
to exactly meet the load requirement. The entire unit is shipped 
complete ready to set on your foundation and installation can be 
made with minimum interruption of your production schedules. 
All necessary auxiliary equipment including trimmings, soot blow- 
ers, feed water regulators and other accessories, are shop-installed 
leaving field installation at a minimum. From the pressure-tight 
casing to the oil-gas burner, Wickes type-A water tube steam 
generators with capacities up to 60,000 Ibs. of steam per hour 
are designed and engineered to be the standard of quality and 
performance in a variety of industries. 


> 


boilers are 


hospital 


Architects sketch of new Sparrow Hospital. 
Architects: O. J. Munson Associates—Lansing, Michigan. 
Professional Engineers: E. Roger Hewitt Associates, Inc.—Lansing, Michigan. 


One of the most important considerations in hospital construction specifications is the steam genera- 
tion system, because it must give around-the-clock reliability without failure. It is significant, then, 
that for the Edward W. Sparrow Hospital in Lansing, Michigan, two Wickes shop-assembled Type-A 
Steam Generators have been installed to provide a dependable source of heat. The new units, which 
are housed, in a completely new boiler house, replace the original Wickes coal fired boilers. Each 
of these two new boilers are capable of producing 18,500 Ibs. of steam per hour at an operating 
pressure of 125 psi. They provide 2250 square feet of heating surface and are equipped with fully 
automatic Wickes combination oil and gas burners. These units have a design pressure of 160 psi. 


Write for our Catalog 56-1 for detailed information on Wickes Type-A 

Boilers, and we will also include our Bulletin 55-1 covering the complete 

line of Wickes Products and Facilities. ff 


WICKES 


THE WICKES BOILER CO, 
DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo * Charlotte, N.C. * Chicago 
Cleveland * Dalles * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee 
New York City * Portlond, Ore. * Saginow * Salt Lake City * Son Francisco * Springfield, Ill. * Tule * Washington, D.C. 
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IMPROVED BLOWER NOZZLE and 


more important features of the 


Series 300 IK 


LONG RETRACTING BLOWER 


This improved nozzle provides more available clean- 
ing energy per pound of steam or compressed air. A 
modified venturi, it is the result of extensive research 
during which more than 50 contours were tested. 


Return travel path is exactly intermediate to forward 
travel path . . . resulting in a positive nozzle sweep 


every inch. 


These features are two of many reasons why the 


Diamond Series 300 IK Blower does a better and 
more economical job of cleaning surfaces which re- 
quire a long retracting blower. Other ad- 
vantages are listed at the bottom of the 
opposite page. Ask the nearest Diamond 
office for Bulletin 211iAA which will tell you 
much more about the new Series 300 IK. 


The positively-controlled, close helical cleaning pat- 
tern assures optimum coverage of the heating surface. 


Alloy Lance 


 - : Improved Diamond Type “A” Nozzle has low 

approach velocity for optimum nozzle per- 

High Alloy Nozzle formance (see curves below). It provides 
greatest impact for any given blowing pres- 

+ means greater effectiveness and 


IimProveo 
wozz.e 


== 


IMPROVED DIAMOND NOZZLE 


BLOWING MEDIUM HORSEPOWER 


Note the greater blowing range of the improved Dia- 
mond Nozzle when compared with a simple venturi 
nozzle under identical test conditions. 


7018 SIMPLE VENTURI NOZZLE 
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IMPROVED CLEANING PATTERN 


A nozzle oweep 
every inch— — \\ 


| 


ti 


\ 


RETRACTING 

{EXTENDING 
JAS 


NOZZLE 
AT REVERSE 


Nozzle-sweep-every-inch blowing pattern 
assures COMPLETE coverage 
of ALL surface EVERY time 


SERIES 300 IK—-LONG RETRACTING BLOWER 


OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 


© Backbone and Protective Cover 
© Front Single-Motor Mri 
DIAMOND compact, Power and 
Terminal Faci 
We © Positive Gear Carriage Drive 
© Poppet Vaive with Adjustable Pressure 
SPECIALTY Conve 
© Positive Mechanically Operated Valve 
CORPORATION © Single Point Outboard Suspension 
© Oversize Lance (Step-Tapered for Extra ae 
LANCASTER, OHIO Long Travel) bes 
© Auxiliary Carriages for Extra Long Travel 
Diamond Specialty Limited © Designed for Quick, Easy Servicing aa 
Windsor, Ontario No other blower gives you all these advantages, 
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Photos courtesy 
of Simplex 
Machine Tool 
Corporation, 
Milwaukee, 
Wisconsin. 


VERSATILITY FOR MACHINE TOOLS 


Welded design does it at less cost 


These precision boring machines can have one 
OPTIONAL BED ARRANGEMENTS to four boring heads. The beds may vary in 


length .. . depending on the customers’ needs. 
Such versatility in design and manufacture is 
made possible with welded steel . . . because: 


e A welded base design can be easily and 
quickly modified since there are no patterns 
involved. 

@ Less material is needed since steel is three 
times stronger than iron, 24 times as rigid 
- ++ yet costs a third as much per pound. 


@ Less machining, less finishing is needed. 


Basic advantages like these can be applied 
to many products. A Lincoln engineer who is 
backed by 45 years of Lincoln cost-cutting ex- 
perience, will gladly show you how to benefit. 

Write for Weldesign Bulletin, available to 
product designers. 


THE LINCOLN ELECTRIC COMPANY 


Dept.4816, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


WwW H Y. | W 
hen steel as et " 

is three times muchmore _ costs ‘aren't your products 

stronger than versatility much less 5 designed for 

iron welded steel? 
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A few of the fine executive desk appointments made of Formbrite by Smith Metal Arts Co., Ine. 


For a superfine luster that lasts—superfine-grain 


Smith Metal Arts Co. uses easy-to-polish, scratch- 
resistant Formbrite to add value to its line of distin- 
guished desk appointments. 


The fine executive desk appointments made by Smith 
Metal Arts Co., Inc., Buffalo, N. Y., are not just polished 
to shine. They are brought up to a beautiful deep lus- 
ter. For their line of brass accessories they use Form- 
brite,” Anaconda’s superfine-grain drawing brass. 


They have found that the fine, uniform grain size of 
Formbrite enables them to give their pieces a superior, 
more uniform texture. The luster, furthermore, stands 
up better under handling because Formbrite provides 
a harder, more scratch-resistant surface. 


In order to achieve this fine luster, Smith Metal Arts 
Co. must do an exceptional amount of polishing and 
they have chosen Formbrite because of its superior 
polishing characteristics. By using Formbrite they can 
achieve their high quality surfaces at savings of 20% 
over the use of ordinary brass, 


MECHANICAL ENGINEERING 


See for yourself. Formbrite is a premium product at a 
nonpremium price. Find out for yourself how its super- 
fine grain, excellent drawing properties, strength, and 
scratch resistance can help you improve product qual- 
ity, lower finishing costs. Write for Publication B-39. 
Better yet, ask for a sample or details on our trial order 
offer, Address: The American Brass Company, Water- 
bury 20, Conn. In Canada; Anaconda American Brass 
Ltd., New Toronto, Ont. wm 


SUPERFINE-GRAIN DRAWING BRASS 
on ANACONDA product 


Made by The American Brass Company 
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Here’s the picture . . . a cross section showing the working principles 

of the Chapman Tilting Disc Check Valve. It makes sense. 

It’s a clear-cut diagram of a way to save dollars. 

Notice the body design —— plenty of room allowed to eliminate flow 
resistance, and the balanced “‘Airfoil’’ disc supported on a pivot. 

When the flow is on, disc opens wide enough to meet the demands of 

the flow. When the flow is off, disc drops quickly to a firm, tight seat. 

This is not only quick operation . . . it’s quiet operation. There’s no flutter. 
No banging. No slamming. No scraping of disc and seat. All this, of course, 
means low-cost operation. There’s nothing to cause wear and tear 

or damage to valve or system. Your maintenance costs are low 

even under severe conditions. 


CHAPMAN 

Tilting Disc Check Vaive 
For best results in handling fluids or gases at 
the lowest cost, specify Chapman Tilting Disc 
Check Valves. They cover a wide range of 
pressures and are available in iron or steel. 
You'll find them all with complete data in our 
Catalog 30-A. Write for your copy, now. 


The CHAPNAN 


Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
MECHANICAL ENGINEERING 
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Do you have 


a power transfer_— 
problem? “ez : 
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DIAMOND DISTRIBUTOR 


Your Diamond Distributor is trained in pro- 
viding Diamond Roller Chain drives to meet 
the toughest kind of specifications and require- 
ments. 


. P Diamond Sprockets are stocked in all standard types including 
He carries stocks of Diamond roller chains, finished bore and taper-lock sprockets for maximum avail- 


ability through your Diamond Distributor, 


sprockets and couplings to give you quick serv- 
ice. His roller chain application experience can 
improve drive performance, efficiency and save 
you money. 

Call your Diamond man now. His name. 


is in the classified section of your local tele- 
Diamond all-steel Flexible Couplings and Casings for end-to- 


phone directory under the heading CHAINS end shoft connections absorb moderate shaft end play ond 
misalignment. They ore easily connected and disconnected. 
or CHAINS-ROLLER. 


DIAMOND CHAIN COMPANY, Inc., 
Dept. 413, 402 Kentucky Avenue, 
Indianapolis 7, Ind. 


THE TRADE MARK <> IS ON EVERY LINK 


Offices and Distributors in All Principal Cities 
Write for New Catalog 757. 
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ed Flanges 


Whether it’s a Carbon Steel Tee for some ordinary 
service or an Alloy Steel Flange for a high pressure-temper- 
ature application ... whether it’s a light wall Stainless 
Steel WeldELL for corrosion resistance or an extremely 
heavy one for the most critical nuclear power plant... 
whatever it is you can be safe .. . certain... confident 
...if it’s made by Taylor Forge. For that name and this 
marking appear only on products for piping and 


pressure vessel construction that are truly 
TRADITIONALLY 
DEPENDABLE 


Taylor Forge & Pipe Works 


General Offices and Works: P. O. Box 485, Chicago 90, Illinois 
Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Calif., 
Hamilton, Ont., Canada 
District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, Atlanta, Chicago, 
Houston, Tulsa, Los Angeles, San Francisco, Seattle, Toronto, Calgary, Montreal. 


Call your Taylor Forge Distributor For prompt, efficient service on the complete Taylor Forge 
line of Welding Fittings and Forged Flanges, patronize your local Taylor Forge Distributor. 


Venturi reducers Spiral weld pipe Production forgings Large diameter electric 


id 
Welding Multiple outlet wots pipe 
nozzles headers 


T.E.M.A. flanges and channels Welding necks 
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The new Moundsville, West Virginia, plant of 
National Aniline Division, Allied Chemical & 
Dye Corp., has some of the most modern 
chemica! processing equipment to be found 
anywhere in the world. Among this equip- 
ment are many Alberger Heat Exchangers, of 
which two are shown above as the left part 
of each inverted U. 


The two heat exchangers are identical. Tubes, 
tube sheets and end sections are of nickel to 
handle the end product of the plant—diisocya- 
nates. Shells with expansion joints are of car- 
bon steel. 


The final product enters che heat exchangers 
at the top as a gas and flows out of the ex- 


1957 


ADSCO [DIVISION 


Yusa INDUSTRIES. INC. 


20 MILBURN ST. 


ON DUTY 
FOR 
NATIONAL 
ANILINE... 


NICKEL 
HEAT 


ALBERGER 


EXCHANGERS 


changer as a liquid through the elbows at the 
left. The gas is condensed by cooling water 
entering and leaving the shell through the 
narrow silvered piping. 


The axial thermal expansion of piping and 
heat exchangers is absorbed by nickel anti- 
compression expansion joints shown at the 
top of each inverted U. These joints were 
engineered and manufactured by American 
District Steam, which, like Alberger, is also a 
division of Yuba Industries, Inc. 


Alberger has made 40,000 installations since 
its founding 53 years ago. Its engineers would 
be pleased to consult with you regarding heat 
exchangers. 


BUFFALO 12, N. Y. 
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BOSTON VARIABLE SPEED DRIVES 
Assembly consists of a self-contained, spring- 
tension Metor Pulley, a Flat Face Driven 
Pulley, a heavy duty Belt, and an Adjustable 
Motor Base. The self-contained design of the 
Motor Pulley provides a patented safety- 
lock feature which prevents accidental re- 
lease of the spring when the disc assembly 
is removed. 


BOSTON VARIABLE SPEED 

REDUCTOR DRIVES 
Consists of abeve described parts with addi- 
tion of a BOSTON 100 Series Reductor, — 
Type U, TW, V, or VW. Illustration (right) 
shows Variable Speed assembly with Type 
TW Reductor, used with BOSTON Sprockets 
and Chain to drive conveyor belt of heat- 
treating furnace. 


ADJUSTABLE MOTOR BASE 

A ruggedly proportioned sliding platform, 
with accurately machined dovetail ways, 
lead screw, and nut for positive control and 
vibrationless, noise-free operation. Sold 
separately, this bose is also widely used for 
many other applications requiring an adjust- 
able motor mounting. 


CONSTANT TORQUE 
VARIABLE SPEED 


units to match the high 
performance standards of 


Designed for use with 12 and 44 HP motors, to provide 
infinitely variable, 3 to 1 speeds. Speed changes can be made 
while the drive is running. Output torque ratings remain 
constant throughout the speed variations. Any driven shaft 
speed range needed, between 1750 RPM and .5 RPM, can be 
provided with the use of STANDARDIZED STOCK parts. 


Ask your Boston Gear Distributor for complete information 
and a demonstration at your plant. Boston Gear Works, 
66 Hayward St., Quincy 71, Mass. 


7124 POWER TRANSMISSION PRODUCTS FROM STOCK 


DISTRIBUTOR 


STOCK GEARS * SPROCKETS and CHAIN + SPEED REDUCERS + BEARINGS + COUPLINGS 
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How Get The Most 


Tips on selection, installation and operation of steel 


STREAMLINING CUTS 
FLOW RESISTANCE 


Internal streamlining, care- 
fully designed and exe- 
cuted, cuts turbulence. . . 
reduces pressure drop... 
minimizes wear. Working 
with experimental half- 
models and the most mod- 
ern laboratory equipment, 
Edward acientists incorpo- 
rate the most precise 
streamlining in every valve. 


INTERNALLY- GUIDED 
VALVES MORE EFFICIENT 


Internally-guided stop, 
check, and non-return 
valves are more efficient if 
the disk centers into the 
seat for positive shut-off. 
Illustration shows typical 
Edward check valve with 
three integral guide ribs. 


WELDED BONNET 
CAN'T LEAK 


Ideal for severe service ap- 
plications, small forged 
valves with welded bonnets 
are virtually leak-proof. 
This construction perma- 
nently maintains pressure 
tightness—eliminates need 
to periodically restress 
bolts. Weld can be re- 
moved, however, if internal 
repairs are ever necessary. 


BACKSEAT ISOLATES 
PACKING CHAMBER 


Stop, non-return and blow- 
off valves can actually be 
repacked under pressure if 
they have a positive back- 
seat, as illustrated. Here, a 
radiused disk nut contacts 
beveled bonnet seating sur- 
face, isolates packing from 
line pressure. This feature 
also protects packing, and 
reduces maintenance. 


ANGLE VALVES REDUCE 
INSTALLATION COST 


An angle stop valve can 
often be used instead of an 
elbow and a globe or gate 
valve. This reduces instal- 
lation cost, makes bends, 
elbows and other compo- 
nents unnecessary, min- 
imizes pressure drop- 


HERE'S BEST WAY 
TO BLOW DOWN 


To begin blow-down, open 
wide the valve nearest 
boiler—then open second 
valve. To stop blow-down, 
reverse procedure by clos- 
ing second valve first— 
then close valve nearest 
boiler. This puts greatest 
wear on second valve, 
which can be repaired or 
replaced without shutting 
down boiler. 


Rockwell-Built Edward Valves 


| 


Value From Steel Valves 


valves from Edward, long-time leader in the field 


One way to cut the cost of initial installation—and 
future maintenance expense—of a piping system is to ( - 
select the right steel valves. A competent valve engineer, <=] 
for example, can often indicate where one angle stop = 
valve can replace both an elbow and a globe or gate - 
valve . . . reducing the costs of installation and cutting de 
the number of piping components required. Other typical = 
“secrets’’ of obtaining greater value from steel valves are 
shown in convenient clip-out form on the opposite page. 


AAAAAA 


While he is well acquainted with piping conditions, 
a valve engineer concerns himself primarily with valves 
and their functions—and in this field, he is an acknowl- 
edged expert. His field experience, plus access to the re- 
sults of continuous laboratory research, can put at your 
disposal a wealth of information on valve selection, in- 
Stallation, operation, maintenance and repair. 


Such a man is your Edward Valve Representative. 
Technically trained, thoroughly experienced, his profes- 
sional advice can save you headaches and money. At his 
disposal and yours are the results of continuing sub- 
stantial investments in steel valve research. Many fea- 
tures, now accepted as standard in valves, were actually 
introduced by Edward. This process of constant develop- 
ment is reflected in Edward Valves... and in the spirit 
of your Edward Representative! He is at your disposal, 
to help you obtain the most for your valve dollar—both 
now and in the future. A card or a call will bring him.. . 
why not get in touch with us now? 


Right: Fig. 7517Y cast steel 1500 Ib angle stop 
valve for steam services to 1500 psi at 1023 F, 
water to 3600 psi at 100 F. 


Below left: Fig. 641 forged steel 600 Ib straight- 
way blow-off valve for boilers operating to 970 
psi saturated drum pressure. 


Edward Valves, inc. 
ROCKWELL MANUFACTURING COMPANY 


1228 WEST 145TH STREET 


EAST CHICAGO, INDIANA 
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Photos courtesy Whirlpool-Seeger 
Corporation St. Joseph, Michigan 


lity is a must for trouble free operation, con- 
tinued customer satisfaction. And quality depends 
upon the excellence of every part, every component. 
For many years Whirlpool-Seeger has used OILITE 
center post bearings, agitator shaft bearings, water 
pump Seastans and pulley bearings in their auto- 
matic washers. Whirlpool-Seeger and 
other OILITE parts for very good re 
First of all, the manufacturer  OILITE 
heavy-duty bronze bearings will meet specifications. 
Chrysler-Amplex precision production assures him 
OILITE bearings capable of carrying their loads 
safely, surely and quietly. 
Then too, Cheyslee-anaion plant and facilities — 


Only 


IN AN AUTOMATIC 
WASHER HELPS BUILD 
CUSTOMER SATISFACTIC 
“YET COSTS NO MORE 


OILITE ft Dearing 
OILITE upper center post b 


OILIT ¥ 
center post bearing 
OILITE bronze thrust washers (2) 
7 OILITE bronze pulley bearing 


ONLITE t 
OILITE bronze water pump bearing 


Another of Amplex Powder Metallurgy 


largest and most complete of any in the metal 
powder fabrication industry—promises on-time 
deliveries in any quantity, 

Moreover, in using OILITE bearings the manu- 
facturer selects a product his customers know and 
respect for superior engineering. 

inally, this manufacturer, like a great many 
others, finds OILITE bearings—despite all their 
advantages—cost no more. 

Chrysler-Amplex representatives and dealers are 
located in principal cities in United States and 
Canada. Let the nearby representative help you. 
Find him in the yellow section of fog telephone 
directory under—‘“‘Bearings—OILI 


Chrysler Makes Oilite* 


AMPLEX DIVISION 


CHRYSLER CORPORATION + DETROIT 31, MICHIGAN 
Me cectedherly Representatives and dealers located throughout the world 


of, ok 


BEARINGS + FINISHED MACHINED PARTS + PERMANENT METAL FILTERS + FRICTION UNITS + 
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y Taming over 7 Trillion Galions 
of Turbulent Missouri River 


Surge Tanks serve Garrison Dam 


When completed, the new Garrison Dam, opened in January These 65 ft. diam. by 135 ft. high tanks 


are typical of pipelines, penstocks and 
1956 near Riverdale, North Dakota, will provide 400,000 steel plate structures CB&I has built for 


kilowatts of power, provide flood control and needed irriga- hydroelectric generating plants and for 

tion for large areas of both North and South Dakota. Its water diversion projects all over the 

huge reservoir will form a lake 200 miles long to hold world. Our plants are fully equipped and 

7,494,573,000,000 gallons of Missouri River water. competently staffed to design, fabricate 

and erect such structures to your specifi- 

To control the turbulence of these waters as they race cations. Write your nearest CB&I office 
from reservoir to power tunnel, Army engineers of the for further details. 


Missouri River Division will rely on the six CB&I surge 
tanks shown above. 


Chicago Bridge & Iron Company 


Atlanta Birmingham © Boston Chicago Cleveland Detroit Houston 
New Orleans * New York © Philadelphia © Pittsburgh © Selt Lake City 
San Francisco * Seattle South Pasadena Tuke 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES 
Australia, (ube, England, France, Germony, ‘toly, Jopon, Netherlands, Scotiend 


Worm's-eye view looking up through safety 
net to boom tower used during erection of 
CB&I surge tanks at Garrison Dam. 
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ALL PURPOSE 

Peerless Fluidyne pumps can be used for 

almost every general purpose pumping condition 
where quality with economy is a condition of 
pump application. 


COMPACT 

Space costs money; Fluidyne pumps fit neatly 
into both piping and pumping layouts as well as 
into sub-assemblies. 


EASY TO MAINTAIN 
No special tools are required to perform ordinary 
pump maintenance in the Peerless line. 


ATTENTION-FREE 
Ample safety factors assure performance on 
continuous or intermittent duty, regardless of 


HERE’S WHY THE 


QUALITY FIRST 


ALL P UR POSE Every consideration has been given in design and 
construction to assure long service life even under 
END SUCTION PU MP abnormal conditions. Designed with economy 


in first cost, installation, maintenance and 
operation — all without compromise in quality. 


is more popular every day 


HUNDREDS OF SIZES 
AND WHY THE The Peerless Fluidyne line is one of the broadest 
offered by any manufacturer. Drives: electric, belt 


. or flexible coupled; HP range: from 4% to 150 hp; 
PEERLESS ible coup 


Capacities: up to 5500 gpm; Heads: up to 260 ft. 


LINE QUICK AVAILABILITY 

Peerless stocks its Fluidyne line at branch offices 
geographically located at major population 
centers. This stocking plus Indianapolis, Indiana 
IS ONE OF AMERICA’S and Los Angeles plants makes possible quick 


MOST POPULAR BRANDS shipments of anything from a pump to a truckload. 


NEW STYLING 
Pleasing, trim and compact, their sturdy exterior 
design makes for neat installations. 


OUTDOORS-INDOORS 
Indoors or out, every general utility pumping 
service can use Peerless Fluidyne Pumps. In all 
sizes, types and models the Fluidyne line is 
characterized by high performance ratings. 


Factories: 31, California and 


Offices: ‘New ane Atlanta; Chicago; St. Louis; 
Phoenix; San Francisco; Fresno; Los Angeles; 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 WEST AVENUE 26, LOS ANGELES 31, CALIFORNIA Plainview and Lubbock, Texas; Albuquerque. 
Distributors in Principal Cities. 


Oo Please send me Peerless Pump Bulletin No. 8.2300 
describing Fluidyne line of fractional and integral hp pumps. Consult your Telephone Directory. 


COMPANY 


ADDRESS. city STATE 
__ME 
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RESISTANCE TO TENSILE STRESS is achieved with properly heat- 


STRENGTH OF CHAIN IN MOTION results from such refine- 


ments as pitch-hole preparation, micro-finish of parts, special 


treated, accurately machined side bars made of premium steel 
processing of side bars, pre-lubrication, rigid quality control, 


and fitted with properly hardened pins, bushings, rollers. 


Why LINK-BELT roller chain 
takes stresses in stride 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chic 
Branch Stores 


CF tough-service drives and conveyors, Link-Belt 
precision steel roller chain consistently delivers 
longer life. That’s because its greater dynamic 
strength withstands the starting shock and centrifugal 
loads of severe operation. 
Reports from users prove the effectiveness of Link- 
Belt’s manufacturing extras that add to greater dy- 


namic strength. Shot-peened rollers give greater fa- 
tigue life and ability to withstand impact . . . lock-type 
bushings end a common cause of chain stiffness. . . 
pre-stressing provides uniform load distribution . . . 
closer heat-treat control insures uniformity. 

For facts, see your nearby Link-Belt office or 
authorized stock-carrying distributor. janie 


ROLLER CHAIN AND SPROCKETS 


1. To Serve Industry There Are Link-Bele Plants, Sales Offices, Stock Carryi 
New York 7; Beene Scarboro (Toronto 13); Australia, Marrickville, 


and Distributors in All Principal Cities, Export Otice: 
South Africa, Springs. Repr 
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4. @. ZIEGLER, Pacific Coast Sales Engineer, a member of 
the Taylor Team of Instrumentation Scientists, is known 
internationally in his field. Together, the well-known 
team of Ziegler and Nichols have collaborated on such 
published papers as “Optimum Setting for Automatic 
Controllers,” “Industrial Process Control,” “Dynamic 
Accuracy in Temperature Measurement,” “Valve Char- 
acteristics and Process Control,” and many others. 


N. 8. NICHOLS, Chief Engineer, Taylor Instrument Com- 
panies, also has an international reputation as an in- 
strumentation scientist. He was called to MIT during 
the war to work in the servomechanisms laboratory 
and later as group leader of the fire control division of 
the radiation laboratory. He edited a book on servo- 
mechanisms, and along with John Ziegler has authored 
a number of papers on the science of process control. 


ring your problems these top 


GEORGE £. HOWARD, Manager of the important Applica- 
tion Engineering Department of Taylor Instrument Com- 
panies, has had over 20 years experience in the design 
and application of engineered control systems, special- 
izing in the Chemical, Petroleum and Textile Industries. 
During World War Il Mr. Howard trained Government 
personnel on instrument operation and maintenance at 
the Government's Oak Ridge Atomic Energy Plant where 
Taylor was the prime contractor on instrumentation. 


RICHARD N. POND, Vice President of the Instrument So- 
ciety of America and a member of the Executive Board, 
has served the society in a variety of capacities since he 
first became active in the St. Louis chapter in 1946. He 
was secretary, and later chairman, of the committee on 
Instrumentation for Production Processing. He is a Di- 
visional Sales Manager for his company, specializing in 
Oil Refining, Petrochemicals, Brewing, Power, Rubber 
and Plastics. 
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E’RE FIELDING our first team at the ISA Show in Cleveland. 
There will be 27 top Taylormen there—the 4 shown and 23 
listed below. We're proud of the ability and experience of this team. 


They'll be there—with headquarters at Booth 949-955—to put their 
skills to work on your own specific instrumentation problems. These 
men, drawn from our application engineering and sales departments, 
take to the show broad backgrounds of successful experience in the 
solution of instrumentation problems throughout the processing 
industries. They will be there only because you are going, too—so, 
why not stop by and put them to work on your plant’s problems? 


These men are typical of the world-wide Taylor sales and engineer- 
ing organization that stands ready to help you with your instrumen- 
tation problems. Taylor Instrument Companies, Rochester 1, N.Y., 


and Toronto, Canada. 


J. E. Barber P. Gilman 
G. F. Barnum W. C. Gray me oF 
E. M. Barr D. T. Gregg 
W. J. Berk G. E. Heller er: 
R. C. Brostedt H. W. Maurer, Jr. 

Cc. S. Conner R. F. Maurer 

D. D. Decker H. G. Olson 

R. |. Edelman H. E. Rissinger 

A. J. Fleig W. H. Seaver 

L. L. Forward H. W. Stoll 

F. C. Fuzzard C B. Tibbits 


E. B. Sutherland (V-P, Taylor-Emmett Controls) 


Taylor Lnstrumenis 


MEAN 


ACCURACY FIRST 


VISION INGENUITY - DEPENDABILITY 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HVATT... 


Shaft Location Under 
High Radial Loads with 
Cylindrical Roller Bearings... 


HvVATT provides a variety of shouldered- 
race types to assure dependable shatt 


restraint in one or both directions... plus 
maximum radial load capacity 


Cylindrical roller bearings have long been recognized by 
design engineers for their unequaled ability to sustain heavy 
radial loads, Since the primary movement of wheels, shafts 
or gears with respect to stationary housings in all types of 
machinery is rotational, the basic design of cylindrical roller 
bearings is relatively simple, and at the same time excellent 
for: a) Supporting heavy radial loads, and b) Positioning 
moving parts accurately with respect to their axes. 


Less well recognized, however, is the ability of properly-built 
cylindrical roller bearings to perform most efficiently a third 
function frequently required of bearings: ¢) Locating moving 
parts laterally, 


1. CHOICE OF BEARING TYPES 


The design may require parts to be restrained laterally in one 
direction only, or in both directions, and this definitely deter- 
mines the selection of bearings. Here the designer has a 
choice of types, depending on whether the machine elements 
favor one or two bearings. Whether inner or 
outer races are shouldered or whether assemblies are separable 
or non-separable has no effect on the ability of the bearing 
to perform its primary functions of supporting radial loads 
pa positioning parts axially, 


2. ONE-DIRECTION LOCATING 


BEARINGS 


In most ar ter shaft location is accomplished by two 
opposing shouldered-race bearings, one restraining shaft 
movement in one direction and the other in the opposite 
direction. Depending on the conditions present, the designer 


has a choice of HYATT HY-ROLL types R-YS, BU-L, 


BU‘LNJ 3 
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R-¥S BU-L R-YM R-wB JRN-WB U-W 


Diesel locomotive traction motor armature shaft with HY ATT type PRR-WB at commutator end, type A-WB at pinion end. 


R-YM, R-WB (Fig. 1). Type RW-B, for example, has con- 
clusively proved its shaft-locating dependability in heavy- 
duty service such as the armature shafts of steel mill motors 
and elevator cable sheaves. All four types are normally 
mounted in opposing pairs (Fig. 2). Sufficient end clearance 
is usually provided in the assembly to prevent binding in 
operation, particularly if temperature conditions cause the 
shaft to expand laterally. 


3. TWO-DIRECTION LOCATING 
BEARINGS 


Where the application indicates the use of only one bearing 
to locate a moving part in both directions, the designer may 
choose from HYATT Hy-Roll types JRN-WB, BU-LNJ and 
PRR-WB—or for relatively light loads, type U-W (Fig. 3). 
An outstanding heavy-duty application of type PRR-WB, 


| 
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for instance, is on the commutator end of diesel locomotive 
traction motor armature shafts. Used in this manner, the 
commutator end bearing relieves the pinion end bearing of 
all thrust forces, thus permitting it to function most effee- 
tively in supporting the heavy radial loads transmitted by 
the drive pinion, Type PRR-WB has a long record of excellent 
performance in this punishing service (Fig. 4 and Photo A), 


PROVISION FOR SHAFT 
EXPANSION 


Another advantage of using 
a HYATT bearing capable 
of locating the shaft in both 
directions is that it permits 
the shaft toexpand laterally, 
When a HYATT type 
A-WB with straight cylin. 
drical inner race, for ex- 
ample, is mounted on the 
other end of the shaft (Fig. 
4 and Photo B), the shalt 
can expand laterally through 
it without binding the locat- 
ing bearing. 


To assure the simplest, most economical and dependable 
shaft location in one or both directions without sacrifice 4 
radial load-carrying capacity, always specify HYATT Hy-Roll 
Roller Bearings. They will more than measure up to your 
requirements, 


You will find full selection and application data in HYATT 
Catalog 150, or call your nearest th ATT Sales Engineer for 
expert assistance. Hyatt Bearings Division, General Motors 
Corporation, Harrison, N. J.; Pittsburgh; Detroit; Chicago; 
Oakland, California. 
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regardiess of SHAPE... 


economical G R A Ii x’ 


(PRODUCTS OF POWDER METALLURGY) 


in the exact form to meet your 
ready to installl 


Were you to machine the above parts from bar stock, or were you to finish them from rough 
castings or forgings, the cost would be considerable, due to their complex shapes. However, 
these parts—and thousands of others of comparable complexity—are produced economically 
by the GRAMIx process. GRAMIX parts are die-pressed to the exact shape desired, with 
tolerances as close as .0005", then sintered. Further machining is seldom necessary, 
though we often perform a coining operation to give the part a burnished, work-hardened 
surface. GRAMIX parts can be impregnated with various high-grade oils to furnish self-lubrication 
at wear surfaces. Alloys available include an extensive variety of brass, bronze, and ferrous 
types, and our manufacturing process allows us to accurately control the density of 
GRAMIX parts, assuring a uniform structure. There is probably a component io your 
product that could be improved with Gramix sintered metal parts... 

Have you given it consideration? 


THE UNITED STATES 


GRAPHITAR® GRAMIX® siwrereo meta parts MEXICAN? crapwire prooucts USG? srusues 
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machine parts can be made 
design requirements... 


GRAMIX 
MACHINE 
PARTS 


PRODUCTS OF POWDER 


(Cee 


ENGINEERING BULLETIN No. 19 


Product engineers specifying materials will find a wealth of design 
information in this Gramix Machine Parts Bulletin. This material is 
presented in such concise form that questions are quickly and easily answered. 
A simple chart indicates which alloys—ferrous and non-ferrous—are 

suitable for different operating requirements. Working sketches show the 
various design possibilities—radii, helical teeth, dead-end holes, 

flanges, multiple shoulders—and how they can be utilized to best advantage. 
Physical properties are presented, and metallography discussed. In all, 

you'll find Bulletin 19 an ideally simplified guide to a 

complex subject ... write now for your copy. 118 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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HEAT ENGINEERING by FW 
for MAJOR STEAM GENERATING and 


TEAM generator design and heat engineering are 
S virtually synonymous. The problem is basically 
one of generating heat and transferring it to water 
and water vapor to produce a dependable and abun- 
dant source of steam at the desired temperature and 
pressure. To do this most efficiently and economi- 
cally calls for heat engineering of the highest order. 

With over 50 years of world-wide experience in 
this specialized field, Foster Wheeler is exception- 
ally well equipped to meet the most exacting re- 
quirements of the modern, high pressure steam 
generating plant. Starting with the commercial 
introduction of superheated steam in the United 


States in 1902, Foster Wheeler has pioneered and 
developed many major advances in steam generator 
design, including conveciion and radiant super- 
heaters, air preheaters, high-pressure economizers, 
twin furnace construction, dual circulation and im- 
proved drum internals for high steam purity. And 
heat engineering by Foster Wheeler is continually 
researching and exploring new concepts of design 
to anticipate the needs and solve the problems of 
steam generating plants of the future. For informa- 
tion on equipment to meet your specific require- 
ments, write to Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


PULVERIZED FUEL was first developed on a commercially 
successful scale by Foster Wheeler in 1898. Today, FW 
ball mill pulverized fuel systems have a total installed 
capacity of more than 12 million pounds of coal per hour 
The FW ball mill offers the proved advantages of constant 
fineness, high availability, large reserve capacity and abil- 
ity to handle hard and abrasive fuels. 

The new planetary roll and table pulverizer, introduced 
in 1956, supplements the FW line with a compact and 
highly efficient unit that is very economical and easy to 
maintain. 


SUPERHEATERS of the con- 
vection and radiant type, 
used singly or in combina- 
tion, provide constant super- 
heat and accurate control of 
final temperature over a 
wide load range. The first 
radiant superheater was in- 
stalled by FW in 1917 and 
since that time, approxi- 
mately one thousand units 
have been put in service. 


ECONOMIZERS. The 
extended surface, cast- 
iron-covered economiz- 
er, developed by Foster 
Wheeler, assures maxi- 
mum heat transfer 
from boiler exit gases 
to boiler feedwater. The 
FW design has proved 
to be highly corrosion 
resistant, impervious to 
soot fires and easily 
cleaned. 


FOSTER WHEELER 


NEW YORK LONDON 


PARIS ¢ ST. CATHARINES, ONT, 
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sets the highest standards 
PULVERIZING EQUIPMENT 


THE SUPERCHARGED BOILER is a revolutionary new 
development, announced by Foster Wheeler in 1956 
and still under investigation and test. It offers the ad- 
vantages of high overall economy, drastic reduction in 
size and weight, short startup time, quick load response 
and shop-assembled construction. High pressure dis- 
charge gases from the furnace are used to drive the 
combustion air compressor and an auxiliary generator 
which can supply up to 15% of total plant output. 
Further details are available on request. 


MECHANICAL ENGINEERING 


DUAL CIRCULATION was introduced by Foster 
Wheeler in 1946, providing the first practical solu- 
tion to the problem of providing high purity steam 
at pressures above 600 psi from feedwater contain- 
ing relatively high silica. This is achieved by divid- 
ing the steam generator into two separate sections 
—a high heat absorption primary and a low heat 
absorption secondary section. Blowdown from the 
primary is fed into the secondary section, from 
which steam is delivered to the separating equip- 
ment and condensed by incoming feedwater, Hence 
the primary section, where virtually all of the out- 
put steam is generated, is maintained at a very low 
concentration of impurities, This sharply reduces 
silica carryover and total dissolved solids in the 
steam 


REHEAT. The reheat cycle, also pioneered by Foster 
Wheeler, has resulted in important fuel savings and 
increased operating efficiency for large central sta- 
tion and industrial steam generators. The list of 
major FW reheat projects includes a unit capable 
of producing 2,000,000 lb/hr to serve a 300,000 


kw turbine generator. 


This Foster Wheeler unit, placed in operation in 1955, 
is the first dual circulation, reheat steam generator 
ever built with a capacity of more than 1,000,000 Ib/hr 
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FIG. 1303 SS—1500-Pound Stainless FIG. 16003 WE —600-Pound Steel 
Steel Gate Valve for handling Boiler Pressure Seal Gate Valve. 
Feed Water Treating Compound. 


FIG. 3061 WE—300-Pound FIG. 1314 A—1500-Pound Inte- 
Steel Swing Check Valve. gral Bonnet Steel “Y” Valve. 


Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel and 
corrosion-resistant valves, No matter what the flow control problem, a Powell Valve can solve it . . . better. 


THE WM. POWELL COMPANY, cincinnaTi 22, VEAR 
1957 MECHANICAL ENGINEERING 
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- 12,000-ton extrusion press designed and built by 
Loewy-Hydropress for the U.S. Air Force Heavy Press 
Program and operated 7 the Metals Processin 
Division of Curtiss-Wright Corporation, Buffalo, N.Y. 

Scale model of 12,000-ton extrusion press showing 
its enormous length. It was used for training the 
erection crew. 


World’s largest steel and titanium extrusion press 
squeezes out tube 50 ft. long, of 6-in. diameter, in 9 seconds 


Designed and built by Loewy-Hydropress for the U.S. 
Air Force Heavy Press Program, this huge hydraulic 
machine is able to turn out in production quantities 
the largest steel and titanium extrusions ever made. 
Installed at the Curtiss-Wright plant in Buffalo, it can 
produce a 50-ft. steel tube of 6-in. diameter in 9 seconds, 
or 1000 ft. of % in. spring steel rod in 3 seconds. The 
speed and method of operation of this press result 
in remarkably reduced costs for both the Air Force 
and industry. 


Loew y-Hydropress Division 


BALDWIN LIMA: HAMILTON 


Hydraulic machinery ¢ Industrial engineering 


111 FIFTH AVENUE, NEW YORK G, N.Y. Rolling mills 


Because of the severe demands imposed upon a machine 
doing such work, this press offers convincing evidence 
that Loewy-Hydropress is first in steel extrusion. 


If you need extrusion presses, forging presses, rolling 
mills, or auxiliary equipment of any capacity, call on 
Loewy-Hydropress. The same engineering skills that 
produced this 12,000-ton-capacity machine will go to 
work in your service, no matter how large or small 
the equipment you need. Write us today, Dept. F-9, 
for more information. 
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To quote J. L. Williams, Vice-President and 
General Manager of Fabri Valve, “We 
chose USS ‘T-1’ Steel for its toughness, 
impact strength, its quality of handling 
low temperature applications. Moreover, 
advantage could be taken of the minimum 
yield strength of 90,000 psi in reducing 
thickness, thereby reducing cost.” 


S. L. Kum, Chief Engineer, inspects an air 
shutoff vaive. “USS ‘T-1' Steel is what we 
needed in this job. It has all the qualities 
that this low temperature application calis 
for. And the weldability of USS ‘T-1' Steel 
meant a great deal to us in cutting costs 
and time in constructing the vaives.” 
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fabricated from USS Stee 


Stronger 


lower 


‘les Fasrit VALvE Company of America, in Portland, Oregon, re- 
cently used USS “T-1” Steel for the construction of two special types 
of valves for a U.S. Air Force high-altitude test facility. 


The valves—two 12-inch and one 16-inch—are electric-motor- 
operated wedge-gate valves. They are subject to temperatures from 
well below 0°F. to +300°F., and pressures of 37.5 psi absolute plus a 
shock load of 200 psi gage. USS ““T-1” Steel was used to fabricate the 
body, chest and bonnet, body flanges, chest and bonnet flanges, gate 
assembly, packing gland, and yoke. 


Here are the steps followed in fabricating these valves: 


1. USS‘‘T-1”’ Steel plates goto boiler shop for bending and shearing. 
2. If a raised face is called for, it is welded on. 
3. Parts go to shop for intermediate machining. 
4. Parts returned to boiler shop for partial assembly 
and finished welding. 
. Sandblasting. 
. Valves (partially assembled) go to shop for final machining 
and assembly. 
7. Valves tested and inspected to insure conformity with 
specifications and capability of performing job required. 

Fabri Valve Company officials estimated that by using USS “T-1” 
Steel, the entire job of constructing the special valves was trimmed 
by approximately 25 per cent. USS “T-1” Steel’s unique combination 
of properties—fabricability with high yield and ultimate strengths, 
extraordinary toughness at high and low temperatures, and impact- 
abrasion resistance—mark it as just the steel to improve your product 
while cutting your costs. For more information, write United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 


Two of the air shutoff valves in 
use at the high-altitude test 
facilities at Wright-Patterson Air 
Force Base, Dayton, Ohio. 


United States Steel Corporation, Pittsburgh 
Columbia-Geneva Steel Division, San Francisco - Tennessee Coal & tron Division, Fairfield Ale. 
United States Steel Supply Division, Warehouse Distributors 
United States Steel Export Company, New York 


be 
uss CONSTRUCTIONAL ALLOY STEEL 


“USS” and are registered trademarks 
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Tough 2%" diameter mandre! at Rc 44 on 1150 ton brass extrusion press. Scovill Manufacturing Co. 


of HALCOMB 218 
retains toughness and hardness 
at hot work temperatures... 


This mandrel is made of Haleomb 218—a tough, air-harden- 
ing hot work steel. Halcomb 218 is suitable for tools like 
this which require a higher degree of toughness at moder- 
ately elevated temperatures than is obtainable with the 
tungsten types of hot work steels. And Halcomb 218 retains 
both its hardness and strength at these temperatures. 

For example, at a hardness of Re 44, Halcomb 218’s 
Charpy Impact Strength is 33 ft-lbs at 500F. And it will 
retain this hardness after 1 hour, after 10 hours and even 
after 100 hours at temperatures up to 900F. 


Properties like these cut tooling costs. The mandrel shown 
above is good for 1200 pushes, for example, and even then 
all it needs, usually, is repolishing before being used again. 

Halcomb 218 is particularly useful for all hot work oper- 
ations on which drastic coolants are used. It even resists 
breaking very successfully when water cooled in operation. 
If these sound like advantages you can use, call your local 
Crucible representative for more complete data. Crucible 
Steel Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


le R U C { u LE first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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802TC Side Push 802TF Rod Type 
Rod Type 


SEALED HEAD KEEPS OUT 
OIL, COOLANT, METAL CHIPS 
guarantee of 


reliable limit switch operation! 


With completely sealed operating heads, as well as sealed switch bodies, 
Allen-Bradley Bulletin 802T oiltight limit switches provide maximum 
reliability in limit switch operation for your modern, high speed pro- 
duction machines. The sealed head excludes oil, dirt, and metal chips 
from the operating mechanism... the spring return, momentary con- 


tact operators cannot become sluggish and stick. 802TAO Roller 80276 Adjustable 
The maintenance free, double break, silver alloy contacts are sealed Cavity Mounting jer Lever Type 


in the oiltight body. Interchangeable operating heads are available 
with various push rods and levers which can be mounted in any one 
of four positions. Oiltight transparent plastic covers, for inspecting 
contacts and wiring without removing the cover, are available for 


"eae line of quality limit switches in which each type will pro- ALL (-BRA DLE Y 


vide millions of trouble free operations. Have your A-B control engi- 


neer acquaint you with this latest development—another advance in - 
limit switch design. MOTOR hid = 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
5 


astic 


NOW..- ALLEN-BRADLEY 
PRECISION-TYPE LIMIT SWITCHES 


ARE ALSO OILTIG AT 4 


Newly designed head on push type seals out oil. 
OILTIGHT HEAD Roller lever types have sealed operating shafts. 


Synthetic rubber gasket between housing and plate 
excludes oil and coolant from operating mechanism. 


- OILTIGHT BODY 


Allen-Bradley precision-type limit switches combine very close operat- 
ing tolerances with such a sturdy construction that they can be used for any 
industrial application. Now this line of limit switches has been further improved 

by making them completely oiltight. 

Especially designed for use where the motion to operate the limit switch is measured in 
thousandths of an inch, these Allen-Bradley limit switches can henceforth be employed in 
applications where oils, coolants, and dust are present. 

Allen-Bradley Bulletin 802 oiltight precision limit switches have a positive snap action 
mechanism which prevents any possibility of a “dead center” 
...no matter how slowly the actuating force is applied. 
They are available in both the spring return and maintained 
contact construction. And all have maintenance free, double 
break, silver alloy contacts. 

Specify these Allen-Bradley oiltight limit switches where 
“precision” operation is required and where dirt and oil 
could cause trouble. 


Push rod type. Plas- Roller lever type Roller lever pre- 
the cover, for inspec- limit switch with cision-type timit 
tien without remov- lever on right side. switch with roller 
ing cover, made for Alse available with lever in front of the 
most units, lever on left side. switch body. 


Allen-Bradley Co. 
1316 S$. Second S., Milwaukee 4, Wis. 
in Caneda— 
Allen-Bradley Canada Lid., Galt, Ont. a 


Bulletin 801 general purpose limit 
switches in standard or heavy duty 
ratings. Mainteined or momentary con- 
tacts with slow or snap action. Silver 
alley contacts used throughout this line. 


9-57-MR 


, 
| 
{ 
ALLEN-BRADLEY 


MR. ENGINEER: 


‘underground piping system 


he watertight 7 


Test cops pears to unit ends for air test- 
ing full-welded conduit system. 


During air test, conduit field welds ore 
checked with soap solution 


Tested ond ready for lowering iong lengths. 


The Ric-wil method of making full-welded field closures allows 
the installer to AIR TEST the system prior to completion and 
backfilling. This simple 15 Ib. pressure test gives greater assur- 
ance of a tight, leak-proof system. It provides the finest prac- 
ticable protection to the owner against an initial system failure 
...and most important, the long range effects of water corrosion. 


Ask a Ric-wil field representative for detailed information 
regarding Air fest procedure or write for catalog covering recom- 
mended field installation details ... and remember, it pays to 
do it RIGHT the first time .. 


Quality Piping Systems... 
. of Exceptionally High Thermal Efficiency 
SINCE 1910 


INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
iN CANADA: THE Ric-wil, comPANY OF CANADA LIMITED 
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REPORT 
NO. 11,300 
NEW 
LIiquin 
LEVEL 
CONTROL 


Power NEWS 


From Ojilgear Application-Engineering Files 
HOW OILGEAR DRIVE AND CONTROL SYSTEM STABILIZED BEER FILLING LEVEL 


CUSTOMER: Large Western Brewery (Name witheld by request) 


DATA: Highly carbonated beverages must be handled ump drive-control system must respond immediately, 
gently. rottling flow of beer into filling machine ve smooth action, and be unaffected by daily wash- 


reservoirs causes foam and irregularity of liquid height, 
making accurate filling of cans or bottles difficult. 
reservoirs are small compared to the flow 


downs required to maintain sanita 
curate automatic control, dependable operation, and 
ease of maintenance—as always—are important fac- 


operations. Ac- 


through them. Costly losses are incurred on pemgens tors in the selection of this equipment. 


cans “in process’’ due to under or overfilling. Any beer 


SOLUTION: Shown “‘on the job” above, are 6 Oilgear AHB-33, 
two-way, “Any-Speed” transmissions driven by 3 hp electric 
motors, mounted on standard reservoir bases. Transmissions 
drive beer pumps through dual “V” belts. Beer is pumped 
from storage tanks to bottle or can filling machine reservoirs on 
the floor above. Liquid level in filling reservoirs is controlled 
automatically by a low pressure CO: signal . . . as level rises, 
pressure rises . . . as level falls, pressure falls. Translated to air 
pressure signals, which, transmitted to controls on Oilgear 
transmissions, automatically-instantly increase, decrease, re- 
verse, or stop the beer pumps. Where former throttling system 
caused foam and irregular levels, this Oilgear system holds 
reservoir level to +'%" under continuous operation . . . assuring 
accurate filling of each can or bottle. Beer pumps are flushed 
under water pressure without disconnecting drives. Several 
years of continuous service have proven drives to be extremely 
dependable under all conditions, with little or no attention. 


Oilgear Application-Engineering can also provide practical 
solutions to your linear or rotary drive problems. Call the 
factory-trained Oilgear application-engineer in your vicinity. 
Or write, stating your specific requirements, directly to .. . 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 
1570 WEST PIERCE STREET « MILWAUKEE 4, WISCONSIN 


Similar Oilgear “‘Any-Speed” drives have im- 
proved performance on can closing, filling; paper, 
printing, textile, tape, and rubber processing ma- 
chines; extruders, capstans, winders, stokers, 
centrifuges, gang-saw feeds, saw mill carriages, 
conveyors, and the like. They provide efficient 
conversion of any constant rotary motion to 
accurately controlled variable rotary motion .. . 
smooth, stepless, uniform acceleration from zero 
to maximum in either direction . .. manual, hy- 
draulic, electric or electro-hydraulic controls — 
providing complete flexibility of location . . . low 
power consumption — using power only in propor- 
tion to work performed . . . durable, trouble-free, 
low maintenance due to simplicity and automatic 
lubrication of all rotating parts. 


CONTROL SIGNAL 
AIR UNE SIGNAL GENERATOR 
— == BEERS FLUNG MACHINE 
| CANS OR BOTTLES 
SIGNAL PROCESSING —{_ 
MOTOR 
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COATINGS 


Remember? If you didn’t go over every square inch of 
new galvanized metal with a chemical solution before 
painting . . . chances are that the paint “peeled off” leav- 
ing you with a costly eye-sore! 

The development of Galvinoleum Coatings by 
Rust-Oleum changes all this! Now ... you simply brush 
Galvinoleum right over brand new or unpainted Gal- 
vanized, Aluminum, or Terne Plate ... no etching... 
no weathering . . . and it lasts and lasts! No “peeling” 


RUST-OLEUM. 


® 


Rust-Oleum, Galvinoleum, and Stops Rust ore brand nomes 
ond registered trademarks of the Rust-Oleum Corporation. 


worries, no costly “headaches”... you have your choice of 
Red, Gray, Green, and Metallic! And you can use 
Rust-Oleum 575 Outside White, or any high-quality 
oil base house paint, over the Galvinoleum to match trim. 
Pioneered, developed and field-tested by the Rust-Oleum 
Corporation — you have the assurance of a brand name 
backed by over thirty-five years of proved performance 
throughout industry. Try Galvin»leum.., write for your 
illustrated Galvinoleum booklet _ color charts. 


Rust-Oleum is 
distinctive as 
your own finger. 
print. Accept no 
substitute. 


Prompt delivery 
from industrial 
Distributer 
Stocks. 


ATTACH COUPON TO YOUR LETTERHEAD—MAIL TODAY! 


Rust-Oleum Corporation 
2515 Oakton Street * Evariston, Illinois 


CJ Complete Rust-Oleum Galvinoleum Literature 
With Color Charts. { 


(] Free Test Sample; ; 
Red Gray Green Metallic 


CJ Nearest Source of Suppiy, 
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Ranges: 20’, 50”, 
100”, 200". 


® Forged construction 
in Type 316 stainless 


or carbon steel. 


Round or rectangu- 
lar cases. 


coo a ry OW eter with. 
YEE 
...the new Foxboro Type 37 Diaphragm Meter 
eves inner end of Drive BarD-— outer end moves | 
n 


-complete overrange 
protection! 


esustained high 
accuracy! 


Now you can have mercuryless flow measurement 
for a wide range of differential pressures — at static pressures up to 
2000 psi — with greater safety and dependability than ever before! 
The new Foxboro Type 37 Diaphragm Meter not only 
combines unmatched ruggedness and precision in a dry meter 
— it’s by far the easiest to adjust and maintain. 
And it does away with zero drift problems, once and for all! 
Expansible, Type 316 S.S. diaphragm elements 


respond to changes in pressure with unmatched sensitivity, yet are Exclusive 
completely immune to overrange up to full static Diaphrogm Elements 
pressure! A unique packless drive bar precisely transmits Type 3168.8, diophragm units in both 
linear motion to the pen arm. Range-changing is easy, high ond low pressure chambers provide 
due to new twin-spiral spring design. Wide range damping is hysteresis, nesting design and integral 
externally adjustable under pressure. And the Type 37 is spacer rings provide sci, positive, over 
range protection, Temperature compen- 
self-compensating for temperature changes in all differential ranges. sation (E) is built into diaphragm 
Get full details on this high utility, completely dependable soquives change 


dry flow meter. Arrange for a demonstration with your 
nearby Foxboro Field Engineer, or write 
The Foxboro Company, 969 Neponset Ave., Foxboro, Mass., U.S.A. 


FOXBORO 


REG. U.S. PAT. OFF. 


FIRST IN FLOW METERING 


Exclusive 

Range Springs 

Heavy gauge Ni-Span C alloy, twin-spiral 
springs provide high sensitivity with 


lasting accuracy, Readily accessible... 
range changes are easily made, in minutes! 


Unique 
Packless Drive 


Eliminates stuffing box, torque tube, and 

bearings. Flexure-pivo’ed, bellows-realed 

drive bar transmits diaphragm’s linear e 
motion to the pen arm with unequalled 

sensitivity and undiminished power. Seal 

for flexure pivot is a tough, flexible bellows. 
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result of an 
engineer's 


HANKS to the engineer who specified B&W Seam- 

less Welding Fittings, no humps or bumps had 
to be insulated here. Welding fittings became an 
actual part of this smooth, streamlined piping. And 
with a sound weld, welded connections are leak- 
proof, pipelines are permanent. Insulation never has 
to be restored because of leaky joints. Therefore, 
maintenance is practically non-existent. 

Seamless Welding Fittings combine strength with 
lightness-in-weight and allow closer nesting. B&W’s 
dimensional accuracy such as full radius, true cir- 
cularity and smooth walls of uniform thickness 
permits uninterrupted flow even under highest tem- 
peratures and pressures. 

Be sure — and specify B&W Seamless Welding 
Fittings and Forged Steel Flanges. They’re available 
in a complete range of sizes and types in carbon 
steel and the BeW CROLOYS. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3639 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


Seamless welding fittings and forged steel flanges, seamless and welded tubular products — in carbon, alloy and stainless steels. 


insulation is easier and 
faster to apply when 
ge . seamless welding fittings are used 


FA-7906-FE-2 
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MIDWESTERN DIE CASTER FINDS ANSWER: 


How to pump hydraulic fluids non-stop 
when downtime means loss of production 


During “rush seasons,” when shifts work around the clock, this large midwestern 
manufacturer must have constant, dependable hydraulic power. One hundred 
percent capacity can only be maintained when the hydraulic system delivers a 
steady output pressure with no downtime. 


How the problem was solved: Foreseeing 
24 hour days, seven days a week, the die 
caster turned to Aldrich. As new facilities 
were added, so were Aldrich Pumps. The 
first, a 250 gpm pump, was installed four 
years ago. Since then, three more 207 gpm 
pumps have been added. All are 2'4" x 5”, 
1500 psi, gear driven Aldrich Septuplex 
Pumps, equipped with 200 hp motors. 


the toughest pumping problems go to 


MECHANICAL ENGINEERING 


Result: Just what you'd expect of an 
Aldrich Installation—steady dependa- 
bility for continuous operation—highest 
reliability for intermittent service. Main- 
tenance is held to a minimum. Operating 
efficiency has remained constantly high. 
Get full information on Aldrich Pumps and 
their advantages. Write the Aldrich Pump 
Company, 29 Gordon St., Allentown, Pa. 
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TURBINE BLADES 


The Terry solid-wheel turbine is of 
the impulse, helical flow type. The 
steam issues from an expanding 
nozzle at high velocity and enters 
the wheel bucket where its direc- 
tion is reversed 180°. As this single 
reversal uses but a portion of the 
available energy, the steam is re- 
turned to the wheel several times 
until practically all of the energy 
has been utilized. This principle 
makes possible the efficient use 
of steam in a single-piece, almost 
indestructible wheel. 


Terry solid-wheel design 


permits large clearances 


In the Terry solid-wheel turbine, the steam enters the 
buckets in a direction at right angles to the shaft, as 
shown above. This design eliminates the need for close 
clearances and provides positive blade protection. 

The blades cannot foul. There is a one inch clear- 
ance on either side of the wheel. In addition, pro- 
jecting rims on each side of the buckets prevent 
damage to the blades even though external thrust 
should move the wheel. 

This is only one of the many advantages of Terry 
solid-wheel turbines. Write for complete details. Ask 
for a copy of bulletin S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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LINEAR CONTROLS THE HEAT 
IN JET ENGINE EXHAUST 
with Jet-Age "O" Rings 


Jet engine exhaust controls are subject to severely high temperatures. 
The dependability of any seals in the exhaust area of a jet engine 
has to be commensurate with the dependability of the engine itself. 


LiNEAR’S ability and extensive experience in the design and 
manufacture of precision “O"’ rings—in such modern, heat-resistant 
elastomers as the silicone family—makes this kind of dependability 
a reality. LINEAR “O” rings, capable of withstanding intermittent 
ambient temperatures as high as 1000° F—and the destructive 
actions of gases and fluids, help control the jet engine exhaust— 
for hot performance—longer. 


For a sealing problem of any kind—call on LINEAR or one of its 
agents for engineering assistance... 


and be sure to Specify LinEAR "'O” Rings for every application. 


“PERFECTION IN RUBBER’ 


LINEAR, Inc, STATE ROAD & LEVICK ST, PHILA. 35, PA 
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DIHEDRAL COUPLINGS 
OFFER NEW DESIGN POSSIBILITIES 


Now you can purposely design angular and offset 
misalignment into new machines as well as cure the same 


problems on existing equipment. 

Ability to handle up to 12 degrees misalignment with 
constant peripheral speed is improving layout of driving 
and driven components, simplifying manufacture 

and reducing shut downs and maintenance of a wide 
variety of equipment. 


Responsible For Radical Improvements 


Radically improved performance is made possible by 
Ajax Patented Dihedral Tooth Shape. It has been proven 
by hundreds of installations involving angular drives 
operating at high speeds and horsepower. A discussion 
of their advantages may reveal important improvements 
resulting from their application to your conditions. 

Ajax representatives are fully qualified to give you the 
latest thinking on this advanced type of coupling. 


Ajax Rubber-Bronze Cushioned 
Couplings have been the standard 
of industry for 37 years. Made in a 
complete range of sizes. Write for 
catalog. 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 
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Continuing Progress at Al 
Advances Nuclear Technology 
For Many Tasks, in Many Lands 


Highlighting progress in the many and 
diversified reactor programs at Atomics 
International are significant develop- 
ments in the two major power reactor 
approaches underway by AI for the 
Atomic Energy Commission—the So- 
dium Reactor Experiment and the Or- 
ganic Moderated Reactor Experiment. 


Forecasts Confirmed. On April 25 
the 33rd fuel element was introduced 
into the SRE, and sustained nuclear 
fission was achieved. The critical load- 
ing confirmed earlier calculations. On 
July 12 heat from the SRE reactor was 
used by the Southern California Edison 
Company to generate electricity. This 
power was fed over utility lines to 
Edison consumers. Data obtained from 
the SRE will be used in the design of a 
75,000 kw Sodium Reactor power 
plant proposed for the Consumers 
Public Power District of Nebraska. 


Power Ashore, Propulsion Afloat. 
Similar studies are starting on the 
OMRE, recently constructed at the 
AEC’s National Reactor Testing Sta- 
tion in Idaho Falls. This program will 
assist in the design of two 12,500 kw 
power stations, one in Piqua, Ohio, and 
another in a Latin American country. 
At the same time, the Organic Moder- 
ated Reacior is under study as a most 
promising nuclear propulsion system 
for the special needs of supertankers. 
Reactors for the World. The Armour 
Research Reactor, first private indus- 
trial nuclear facility, is now being fol- 
lowed by a stream of similar research 
reactors—for Japan, Denmark, West 
Germany, West Berlin and Italy —con- 
structed, shipped, and installed by 
Atomics International. Al’s latest de- 
velopment is the compact Laboratory 
Reactor, available on a short delivery 
schedule at very low cost to meet the 
need for nuclear training and research 
in universities and industrial labora- 
tories. 

ATOMICS INTERNATIONAL is a leading 
designer and builder of reactors for 
America and for the world. For help 
on your reactor plans, write: Director 
of Technical Sales, Department ME-74, 
ATOMICS INTERNATIONAL, P. O. Box 
309, Canoga Park, California. Cable 
Address: ATOMICs. 


MECHANICAL 


Nuclear 
SRE achieved sustained nuclear fission. reactor components from Al are hoist- 
Electricity was generated on July 12. ed aboard a freighter for Copenhagen. 


] 


Critical Moment: On April 25, the 


New Laboratory Reactor: Eight-foot- 
high tank contains fully functional 
core, coolant and moderator. 


Nuclear Research in Japan: Home 
of Far East's first reactor will be Japan's 
Atomic Energy Research Institute. 


Reactor Hardware for Germany: Components for two German reactors in work 
at ATOMICS INTERNATIONAL. 


ATOMICS INTERNATIONAL 


A DIVISION NORTH AMERICAN AVIATION, INC 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


SEPTEMBER, 1957 - 63 


; 
e 
For Land and Sea: A versatile nuclear reactor concept—the OMRE. a. os 


alling 107 Multitherm 


ite giant system fans, and 


economically, de; 
istic of Clarage e¢ 
exacting the require 


MONTREAL, CANADA 


CONSTRUCTION supervised by N.Y.C. Department of Public Works ARCHITECTS AND ENGINEERS — York & Sewyer ond Fellbeimer & Wagner CONTRACTOR — Dierks Heating Co., inc. 
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BEDS | | AND UNITS | 
A tré@jendous structure — thénew $26 million General Hospital 
in ork City. 
Another @pportant assignmen® for Clarage —t 
air conditi@ing units, Unicoil§prayed coil un 
Ready Unit Yntilating sets. 
Why is this eqhipment so ofte selected for Buildings of all types, all . 
sizes? It’s simply this: Clarag@s recognizedfability to operate quietly, 
idably, Callus in. Youffoo will find it’s character- 
| ee ipment to prove out fuccessfully no matter how 
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Built-in snow removal called for piping dependability 
—they used Wrought Iron 


Not just snow melting—but dependable snow melting — 
was the leading design objective for this access ramp. 

That’s why designers of the new Connecticut General 
Life Insurance Company office building gave such care- 
ful consideration to material selection for this access 
ramp. Four major factors supported the use of wrought 
iron for this job: its corrosion-resistance —rugged 
strength—low coefficient of expansion with concrete— 
ease of fabrication. 

In addition to snow melting service, wrought iron 
pipe was also installed for well water and cold water 


lines, chilled water mains, and well water piping in the 
heating and cooling system. Our booklet, ‘‘Byers 
Wrought Iron for Snow Melting Systems,”’ offers case- 
history support for wrought iron’s reliability in this 
service. Write for a copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 


ington, Atlanta, Chicago, St. Louis, Houston, San Francisco. 
International Division: New York, N.Y. 


Available in Canada and throughout the world 


y, New York, N.Y. (General Contractors) 


Architect: Skidmore, & Merrill, New York, N.Y. 
Engineer: Syske & Hennessy, inc, New York, N.Y. 


Turner C Comp 


Cobra Pipe and Coil Company, Eimwood, Conn. (Snow Melting) 
C. H. Cronin, inc, New York, N.Y. (Plumbing) 
Kerby Seunders, inc, New York, N.Y. (Heating and Air Conditioning) 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 


J 
its 


One of the three WS 
C-E LaMont 
Hot Water Boilers At 
being installed at 


Forbes Air Base, 
Topeka, Kansas. 


TODAY'S NEW IDEA. 


But it may be news to you that water at very high temperatures — up to 
470° F and 500 pounds pressure — is coming to the fore as an advantageous 
method of heating large areas. 


A big factor in bringing this trend about is the C-E LaMont Controlled 
Circulation Hot Water Boiler. Using the same principle applied by C-E in 
many of the country’s largest utility boilers, this new boiler provides a 
degree of temperature control that makes it the most attractive method of 
heating in many cases. Examples of highly successful applications are indus- 
trial plants, large institutions, air bases and other military installations. 


There are many cases, of course, where steam may still be the best 
choice. But here is an important point: whichever may be best for you, C-E, 
with its complete line of boilers of all types, can supply the equipment best 
suited to your particular situation. And, Combustion’s wide experience is 
available to you and your consultants in finding the right answer. For details 
on C-E high-temperature water boilers, write for Catalog HCC-2. 


Maybe hot-water heating doesn’t sound like a new development to you. 


Model of the country's newest service school, the U. S. 
Air Force Academy at Coiorado Springs, where five 
C-E Hot Water Boilers will serve living, academic and 
service areas. Recognition of this system's advantages 
is shown by the fact that this same type of equipment 
is in service or on order for such Air Force Bases as 


Dover, Portsmouth, Forbes and McGuire... for indus- 
trial plants like Convair Astronautics Div. of General 
Dynamics Co., The Cross Co., Erie Mining Co. and 
Marquardt Aircraft Co....and for such institutions as 
the A, E. Smith High School in Riverview, Mich. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 


200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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Waldes Truarc Rings cut assembly costs, improve 


performance of precision photo-optics equipment 


Charles Beseler Co., E. Orange, N. J. uses Waldes Truarc Retaining Rings in 3 applications shown. 
REFLECTING MIRROR ASSEMBLY IN OPAQUE PROJECTOR 


VU-LYTE 
PROJECTOR 


Here a Waldes Truarc crescent ring, Series 5103, replaced 
a split collar and clamping ring. Results: labor costs cut 
50¢ per unit because of greater ease of assembly. Drier 
provides more uniform heating. 


Whatever you make, there’s a Waldes Truarc Ring de- 
signed to save you material, machining and labor costs, 
and to improve the functioning of your product. 


In Truarc, you get 


Complete Selection: 36 functionally different types. 
As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Controlled Quality from engineering and raw mate- 


BEFORE 


“The front surface mirror is the most pre- 
cise optical element in a properly-function- 
ing opaque projector,” Beseler writes. 
“Previously we used this extremely cumber- 
some means of holding the mirror in posi- 
tion. As mirror adjustments ore always 
required and the mirror is extremely deli- 
cate, our spoilage was terrific.” 


“Two Truare Series 5100 Rings made pos- 
sible complete redesign of the mirror as- 
sembly. Now mirrors can be adjusted from 
outside the projector. Rejects now are prac- 
tically nil. More precise adjustment of the 
mirror is possible. And because of the 
greater ease in adjustment, we have cut 
labor costs $2.00 per unit.” 


2 Waldes Truare Series 5133 E-Rings replaced 2 cap nuts— 
at a saving of 20¢ per unit in labor costs. 


rials through to the finished product. Every step in manufac- 
ture watched and checked in Waldes’ own modern plant. 


Field Engineering Service: More than 30 engineer- 
ing-minded factory representatives and 700 field men 
are at your call. 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 
Waldes Kohinoor, inc,, 47-16 Austel Place, L.1.€.1,N.¥. 
Please send new, descriptive catalog showing all 
types of Truarc rings and representative case his- 


tory applications. (Please print) 


| 
| 
| 
| Nome 
| Title 
Company 
RET a RINGS Business Address 
WALDES KOHINOOR, > 
47-16 AUSTEL PLACE, L.1.¢.1, N.Y. 


WALDES TRUARC Retainin rit Grooving Tools, ere, Applicators and Dispensers are pretectes by, one of more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,4i1, mi, 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,6 32 546,616; 2,547,263; 2,558,704; 2,574,034; 2, 577,319; 2,595,787, and other U.S. Patents taaee Equal patent protection established in foreign countries. 
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Assembied main shear shaft and front gate drive 
shaft used in model 541 guillotine flying shear. Shafts 


Giant “‘flying"' shears need... 


Nickel alloy steel for fatigue strength 
and shock resistance in heavy shafting 


Cutting metal strip is a shaft break- 
ing job! 

It takes enormous blade pressures 
applied as much as 180 times a min- 
ute 250,000 times a day. That's rough 
on the shafting that activates the 
shears. 


How does The Hallden Machine 
Company design shafting to take this 
kind of punishment? 

They do it with 4340 nickel- 
chrome-moly steel. 

Some shafts are as large as 914 
inches in diameter. But even in these 


range up to 9%” in diameter and 16’ in length. All 
shafts are fabricated of type 4340 nickel alloy steel. 


heavy sections, 4340’s good response 
to heat treatment provides the tough- 
ness and fatigue resistance needed. 

For these reasons, type 4340 is 
now standard for bull... main shear 
and drive box shafting and all other 
heavy-duty shafting. The extra stam- 
ina it delivers pays off for Hallden 
customers in long, dependable service. 

Do you have a difficult or new de- 
sign problem that demands a mate- 
rial with special properties? If so, 
you might find exactly what you need 
in one of the standard grades of 
nickel alloy steel. 

The booklet “The Properties of 
Heat Treated Wrought Nickel Alloy 
Steels” helps you choose the right 
steel for the job. It gives you useful 
information on the many different 
nickel alloy steels and describes their 
range of properties. Heat treatment 
methods... for both carburizing and 
direct hardening steels ...is ex- 
plained in detail. Ask for a copy of 
this helpful bulletin. We’ll be glad to 
send it to you. 


The INTERNATIONAL NICKEL COMPANY, Inc. 


Haliden guillotine flying shear. Nickel-chrome-moly steel, heat treated to a nomi- 
nal hardness of 260 Brinell and tensile strength of 125,000 pounds per square inch 


67 Wall St. New York 5, N. Y. 
provides the properties needed for heavy-duty shafting in shearing machines. Built 
by The Hallden Machine Co., Thomaston, Conn. —— 


INGO NICKEL 


NICKEL ALLOYS PERFORM BETTER, LONGER 
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Allis-Chalmers 18, 11 hermetically ‘sealed, 
canned-motor pump being lowered, is one of the coolant pumps 
ss destined for the Shippingport Pressurized Water Reactor power 
Pe plant. it will circulate radi ve water through the reactor — 
and heat exchanger. Because conventional bearing materials, 
packings, mechanical seals, and lubricants present problems in 
high-temperature, high-pressure corrosive pumping, the pumps 
the Allis-Chalmers fluid piston bearing with rotor and 
impeller positioned by the fluid pumped. Rotor and stator are 
in thin steel cans with the circulating fuid in the 
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Instruction 
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Casirornta, like many other industrial states, is plagued with a shortage 
of engineers and the problem of improving science instruction, But 
something is being done about it! Steps are being taken co-operatively by 
California's leaders in science, education, and industry to resolve this di- 
lemma. For example, nearly 100 leaders gathered for a national industry- 
education conference, at Lake Arrowhead, Calif., July 7-13, 1957, to take a 
cool and clear look at the nation’s scientific manpower shortage. Sponsors 
of the conference were the National Academy of Sciences and Hughes 
Aircraft Company of Culver City, Calif, 

For five days the conference delegates heard national authorities outline 
the dimensions of the manpower problem. Government experts warned 
that ‘‘the scientific manpower shortage can be ended only in the local 
classroom" by improved teaching of science courses from grade school 
through junior college. A U. S. Office of Education specialist pointed out 
that the number of new science and mathematics high-school teachers has 
dropped more than 50 per cent between 1950 and 1954, and only now is 
beginning to climb slowly toward 1950 levels. 

When the conference adjourned, the delegates had: 


Established a permanent Southern California Industry-Education Council 
(SCIEC), with a full-time paid executive secretary and a five-man steering com 
mittee representing both industry and education. 

Appointed five area ‘‘salesmen’’ for Southern California, each with the responsi- 
bility of bringing together more industries and schools to improve science teaching 

Approved a drive to raise funds from industry for running the new Council, and 
received informal assurances from industrial delegates that the needed money 


would be forthcoming. 
Agreed to publish a manual, with the backing of the National Academy of 


Sciences, to show other areas how to start their own programs. 


SCIEC is moving fast. Steering committee members predict that South- 
ern California will shortly have a mushrooming program of industry- 
education co-operation from Fresno to San Diego. 

In line with the Southern California program a special forum for high- 
school guidance counselors and science teachers from the San Francisco 
area, including representatives from colleges and industry, was organized 
during the recent ASME Semi-Annual Meeting in San Francisco, Calif. 
Its purpose: To encourage more youngsters to enter the engineering pro- 
fession—and to improve science education. 

Thus far, six meetings have been held, and the one preliminary con- 
clusion reached points out that results can be obtained if each engineer and 
scientist will participate in one or more of the following activities: 


Student counseling and assistance in projects; counseling and co-operation 
with guidance counselors, science and mathematics teachers; local, county, and 
state school boards; and committee work for any or all of the numerous phases of a 
comprehensive program. 


Reports of these activities appear in this month's ‘“‘Roundup."’ 

Both Southern and Northern California have recognized the problem of 
school enrollments, teacher preparation, and production of scientists and 
engineers, and are attacking it with vigor. Both programs are worth 
watching for largely through the co-operative efforts of education, in- 
dustry, and professional societies will the engineering shortage be sensibly 
relieved. 
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An inertial navigator is an apparatus for find- 
ing velocity and position of a vehicle by sensing 


and integrating vehicle accelerations. In gen- 
eral, it includes a set of acceleration-sensing de- 
vices, stabilized so as to retain some predeter- 
mined space orientation independently of 
changes of attitude and heading of the carrying 
vehicle. Such orientation may be, for example, 
level with one acceleration-sensing axis north- 
south and the other east-west. To maintain such 
directions, the acceleration-sensing devices are 
mounted in some relation to a gimbaled plat- 
form which is stabilized with the aid of gyro- 


scopes. 


Tue primary function of the gyroscopes used in inertial 
navigators is to establish a set of ste mas axes which 
remain in some known relation—for example, angularly 
fixed—-in inertial space. To the extent that perfect 
stabilization is achieved, the outputs of the acceleration- 
sensing devices can be interpreted as changes of vehicle 
motion in a particular co-ordinate system, commonly a 
latitude-and-longitude system. 


Contributed by the Aviation Division and presented at the Semi- 
Annual Meeting, San Francisco, Calif., June 9-13, 1957, of Tax Amaant- 
can or Maecnanicat Condensed from ASME 


Paper No, $7--SA-39. 
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By J. M. Slater, Autonetics Division, 
North American Aviation, inc., Downey, Calif. 


Inertial Navigators 


Fig. 1 Gyroscope 
terminology, double 
axis, above, single axis, 
below 
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Gyroscope drift results in velocity and position errors. 
The nature of the error function is complex. However, 
a good general idea of the effect of drift is readily ob- 
tained when one considers that the gyroscope assembly 
is utilized as a sort of substitute for the sun and stars of 
celestial navigation, where a comparison is made of the 
direction of a reference line to a celestial body with 
the direction of vertical obtained from a natural or arti- 
ficial horizon. 

In inertial navigation, the gyroscopically stabilized 
platform may be regarded, broadly speaking, as the 
counterpart of the celestial-space directional references. 
A platform drift of 1 deg is the equivalent of an imaginary 
shift of 1 deg in the reference star, and an error of ap- 
proximately 60 nautical miles can result at the earth's 
surface. 

It is apparent that, to make inertial navigation com- 
petitive with other means of velocity and position find- 
ing, ht tg drift rates must be reduced to extremely 
small values. 


Requirements of the Gyroscope 


The requirements of a gyrescope for inertial navigation 
are indeed remarkably severe compared with require- 
ments in most other applications. In Table 1, tolerable 
“drift-rate’’ ranges are roughly outlined. An exact 
would demand considerable discussion. 

or present purposes, what is referred to is a median 
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Table 1 Accuracy Requirements of Gyroscopes 


Gyro drift-rate 
requirements 
10-100 


Type of Gyroscope 
Rate gyroscope for fire and flight control 
Directional gyroscope and gyro-horizon for flight 
indication and autopilot applications 1-10 
Polar (high-latitude) directional gyroscope (a 
high-grade directional gyroscope, compensated 
for earth rotation, used as a reference in travers- 


ing the arctic region) 0.1-1 
Gyrocompass (ship-borne); marine gyro verti- 
cal 0.01-0.1 
Gyroscope for inertial navigator At least 
equal to 
type 4 


Fig.2 A stabilized platform is the rough 
counterpart in inertial navigation of the star directional refer- 
ences used in celestial navigation 
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value. Adrift rate of N deg per hr means that, at the end 
of the first half hour in a large number of tests of a quan- 
tity of a given type of unslaved gyroscope, half of the 
tests will show higher, and half lower, average drift 
rates than N. 

The first two types mentioned have low-accuracy re- 
quirements because the error is bounded by having the 
gyroscope slaved to a gravitational or magnetic refer- 
ence, or else the instrument is used for short-period con- 
trol only. In the polar directional gyroscope, require- 
ments are not low and attaining them has been a matter 
of considerable difficulty. 


The Gyrocompass 


Gyroscope performance of a moderately high degree of 
precision has been attained for decades with the gyro- 
compass, whereas high-precision performance has been 
attained only recently in air-borne inertial-navigation 
equipment. 

Successful application of the gyrocompass is due part] 
to the fact that its error is bounded. Injection of a bted- 
ing error into a dead-reckoning problem is usually a far 
less serious thing than the position-crror build-up which 
the same gyroscope could introduce into an inertial navi- 
gator. A 0.6-deg heading error would amount to only a 
mile in a 100-mile run, whereas the same gyroscope in- 
corporated in an inertial navigator could cause error 
baild-ep at the rate of 6 nautical mph. 
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The gyroscope of a hapten pe ordinarily is used in 
an orientation such that mass unbalance results in no 
moment under the acceleration of gravity. Thus the 
instrument is virtually immune to the chief potential 
source of disturbance under marine conditions. 


Fire-Control Gyros 


Similar considerations apply to the marine gyro- 
vertical, as used for fire-control purposes. The limiting 
factor on accuracy is usually not gyroscope drift but 
rather the degree to which the disturbing or a of earth 
rotation, and of accelerations other than gravity, can be 
taken into account. Since the gyroscopes are slaved to 
gravity references (for example, liquid Gaal), drift rate 

ives rise not to a cumulative error but rather to a steady 
ledigision which can be kept to an extremely small value 
by skillful design. 

Except in special cases, inertial-navigator gyroscopes 
can receive no benefit by slaving to gravity or aloe 
directional references. In general, they must run free or 
open-loop. 

Furthermore, navigation gyroscopes may have to 
function in an extremely unfavorable acceleration 
environment. Even in moderate-performance aircraft, 
horizontal accelerations are by no means negligible. In 
high-performance aircraft, and certain missiles, multi- 
gravity accelerations can exist in any direction. The 
accuracy of a one-gravity gyroscope can readily be de- 
graded by one or two orders of magnitude in certain such 
applications. 


Gyroscopes for Inertial Navigators 


Gyroscopes for inertial navigators may be classified as 
double-axis and single-axis types, Fig. 1. 

In the double-axis type, the spinning rotor is mounted 
in a two-axis gimbal, or the equivalent, constructed to 
minimize friction and other sources of disturbing torque 
on both axes. To the extent that such torques approach 
zero, the rotor will maintain an initially set direction in 
space. Angular-displacement information may be ob- 
tained at the gimbals by suitable pick-offs. The familiar 
‘“gyro-vertical’’ is an example of a two-axis gyroscope. 

The rotor-carrying gimbal itself cannot very well be 
used as a support for accelerometers or other massive 
equipment to be stabilized, because successful operation 
depends on keeping stray torques to the absolute mini- 
mum. Thus in precision applications a follow-up plat- 
form is sneviled This is a gimbaled base for the two- 
axis gyroscope which is maintained orthogonal to the 
spin axis by means of a pair of servo systems controlled 
from pick-offs at the gyroscope gimbals. Objects to be 
stabilized are Proter ed to the platform and do not load 
the sensitive elements. The servo systems are essentially 
position follow-ups; dynamic characteristics of the spin- 
ning rotor do not enter into consideration. 

to establish a three-axis or universally stabilized plat- 
form, two double-axis gyroscop: s are required, with spin 
axes disposed at right angles. This leaves one redundant 
reference axis, which can simply be ‘‘killed’’ by use of a 
null slaving system, or made use of in various ways. 

In the single-axis type of gyroscope, two degrees of 
freedom are provided as in the double-axis type, but only 
one of the two axes, which may be the outer gimbal axis, 
is used for reference. The rotor spin axis is maintained 
at right angles thereto by a servo system which includes 
a pick-off for sensing deflections dant the inner gimbal] 
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Fig. 3 A patented gas-lubricated gyroscope-gimbal bearing 
floats the gimbal with gas under pressure, introduced into the 
gap through minute restrictors 


axis, and a servo motor operating at the outer axis in a 
sense to bring the pick-off signal to null, 

In the standard nomenclature for single-axis gyro- 
scopes the ‘spin axis" is the actual axis of 
the rotor, the aepers axis of the gyroscope gimbal, 
which is established by construction at right angles to 
the spin axis, is termed the ‘‘output axis,’ or sometimes 
more loosely the ‘precession axis.'' The ‘‘spin reference 
axis’’ is established by placement of the null of the out- 
put-axis pick-off and maintained by proper servo func- 
tioning; it coincides with the direction of the spin axis 
in its normal undeflected position, The ‘‘input axis,” 
sometimes loosely called the ‘‘stabilizing axis,’’ is de- 
fined as the axis at right angles to the output and spin- 
reference axes. It is an axis in space and may, or may 
not, coincide with the axis of rotation of a particular 
shaft, axle, or other part of the apparatus. 


Single-Axis Gyroscope 


A single-axis gyroscope differs from the two-axis form 
in two important respects : 

1 A reasonable amount of disturbing torque can be 
accommodated, at the input axis, without causing appre- 
ciable precession, that is, error, about such axis since 
this axis is used only for torque-sensing purposes, not as 
a space reference, Thus the problem of minimizing dis- 
vutbiae torque is reduced to a single axis—the output 
axis, 

2 The gyroscope is a dynamic part of the stabilizing 
servo loop. Instead of a straight position follow-up, we 
have a system wherein an input-axis-disturbing torque is 
integrated, by the gyroscope, as an Output-axis precession 
velocity, which integrates to a precession angle sensed 
by the output-axis pick-off, the pick-off then calling up a 
counter-torque via the servo system. 

Three single-axis gyroscopes are required to establish 
a three-axis reference or stable platform of the type 
shown in Fig. 2. The set of gyroscopes is mounted, with 
orthogonal input axes, on a frame. The frame is mounted 
in gimbals for three degrees of freedom relative to the 
vehicle, the gimbals being under servo control from the 
gyroscopes. Disturbing torques acting on the frame are 
sensed by the gyroscopes as output-axis precession, and 
counter-torques are called up via the servo system which 
is controlled from pick-offs on the gyroscope output axes. 


834 


Fig. 4 A patented navigator-gyroscope gimbal assembly em- 
loying preloaded bearings with specially designed rotor and 
using shapes 


Since the platform gimbals provide universal angular 
freedom for the frame, the necessary input-axis freedom 
is provided for all the gyroscopes. The gyroscope, whose 
input axis is vertical, controls the azimuth-gimbal 
servo motor directly. Since the input axes of the other 
gyroscopes change their relation to the platform gimbal 
axes, with changes of vehicle heading, the stabilization 
signals have to be resolved by a resolver; for example, a 
two-phase synchro. 

To avoid duplication, further discussion will be con- 
fined to single-axis gyroscopes, since the principal dif- 
ference between double and single-axis gyroscopes is the 
number of axes to be kept torque-free. 


Precession Rate 


Precession rate (angular velocity) w about the input 
axis, due to torque L about the output axis, is related to 
L by Newton's second law in the form L = wH where H 
is gyroscope angular momentum (rotor moment of in- 
ertia times spin velocity). In Table 2 is set forth the 
torque to give a rate of 0.0] deg per hr for gyroscopes of 
different angular momentums. 


Torque 

Torques may be grouped in two classes, according to 
whether they are of a nature independent of, or dependent 
on, acceleration. Torques of the first class will exist even 
when the gyroscope is on a stationary base with output 
axis vertical. Torques of the second class appear under 
certain conditions of sustained or vibratory acceleration. 

Frictional or resilient coercion from pick-offs and other 
transducers, electrical lead-ins, and other fittings and 
accessories may be mentioned as examples of acceleration- 
independent torques. Any interaction between parts of 
the gyroscope with the earth's field and other stray fields 
is also acceleration-independent. 

Attack on acceleration-independent sources of torque 
is partly along obvious lines. The designer avoids, for 
example, frictional devices such as potentiometers and 
slip rings. He also avoids such items as pick-offs of type 
wherein residual magnetism can result in a sensible torque 
or moment on the sensitive clement. In general, moving- 
coil transducers are preferable. 

In the earlier years of the precision-gyroscope art the 
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Table 2 Torque to Produce w = 0.01 deg per hr 


Gyro H 
gm-cm*/sec dyne-cm 
10° 0.005 
10 0.05 
10’ 0.5 
10° 5 
10° 50 


Norte: A dyne-cm is about equal to the moment exerted by 
the weight of 1 cc of air on a 1-cm moment arm. 


Precession rate Gages velocity) w about the input axis, due 
to torque L about the output axis, is related to L by Newton's 
second law in the forca L = wH. 


output-axis bearing was the main source of disturbing 
torque. Ball bearings, because of internal hysteresis, 
preloading, and retainers have friction-torque levels 
which, even under unaccelerated conditions, are one or 
more orders of magnitude higher than can be tolerated at 
the output axis A navigator gyroscope. 


Gas or Liquid Bearings 


Support of the sensitive clement—rotor, spin bearing, 
motor, and gimbal assembly—by gas or liquid is effective 
in minimizing output-axis torque. Properly designed 
gas or liquid bearings have strictly aaatle coulomb 
or static friction, esp low resilient coercion, and are 
largely insensitive to load changes. They also have the 
necessary property of rigid] defining an axis. Some 
types of bearings, otherwise desicebia. are too compliant, 
allowing the gyroscope axes to deflect angularly under 
the influence of torsional loads. Such deflection can 
constitute a trigonometrical source of error having the 
same effect as a gyroscope drift angle. 

The gyroscope gimbal completely encloses the rotor 
and motor assembly, and has attached to it a pair of 
fused-quartz hemispheres, spaced by a very small gap 
from a pair of Invar sockets. One Leica of gas bearing! 
uses gas under pressure, introduced through minute re- 
strictors into the gap, to float rhe gimbal. 


Acceleration-Dependent Torques 


Acceleration-dependent torques constitute a trouble- 
some class. They are difficult to minimize because the 
masses involved are so large that even a tiny moment 
arm can result in an intolerable error. Also, they are 
the more difficult to detect. Detection requires subject- 
ing the gyroscope to sustained and vibratory accelera- 
tions along various axes, while accurately maintaining 
its input axis in constant relation to the earth's axis. 
This avoids spurious drift rates from the picking up of 
unwanted components of carth-rotation velocity. The 
centrifuge, a very convenient device for producing multi- 
gravity acceleration along a rotating axis, is, however, 
of limited applicability in the testing of gyroscopes. 

The most obvious source of acceleration-dependent 

' Patent No. 2617695, November 11, 1952, assigned to North Ameri- 
can Aviation, Inc. 
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torque is mass unbalance due to some permanent dis- 
lacement of the center of mass of the senitive elements 
rom the output axis. The degree to which balance can 
be achieved in fabrication is dependent mainly on quality 
of the output-axis bearing and rigidity of the structure. 
By proper care, a degree of balance can he achieved which 
is high and en. Ce stable considering the complexity 
of structure of a gyroscope as regards number of parts and 
diversity of materials. But even a slight shift, measured 
in microinches, can bring the gyro out of tolerance, and 
if it occurs during flight, aserious error canresult. Toler- 
ances are so strict that not only creep of materials and 
slippage of joints come into a: Mo but also differential 
thermal expansion across the output axis, and even such 
minutiac as the effect of a small drop of bearing lubricant 
wandering around inside the supported element. 

Good gyroscope design is characterized by the use of 
stable materials and by extreme rigidity, This applics 
to the structure of the rotor, pe a and output-axis 
bearing; and also to excrescences such as pick-offs, 
torquers, and the like. One-piece rather than jointed 
construction is employed where possible. A high degree 
of symmetry about the output axis favors minimization 
of mass shift, not only from creep or slip but also from 
thermal differences. 

A more insidious source of acceleration-dependent dis- 
turbing torque is that due to unequal compliance of the 
sensitive element, or some part of it, under acceleration 
in different directions. Such condition is termed ‘‘aniso- 
clasticity.’’ Consider, for example, a gyroscope rotor 
somal in ordinary radial ball bearings which have 
substantially higher compliance along che axis of rota- 
tion thanradially. Acceleration along cither the output 
axis or the axis of rotation will cause no moment, but 
acceleration along an intermediate axis will cause a 
moment which, if the compliance is linear, varies as the 
product of the components of acceleration along the two 
axes. Furthermore, the moment is in the same sense if 
the acceleration reverses; vibratory acceleration results 
in a rectified torque, hence a net drift rate. 

Even though ball-bearing deflections under load are 
measured in microinches per lb, great care must be exer- 
cised in fulfilling the pall asd condition. The mass of a 
gyroscope rotor even on a microinch moment arm can 
result in substantial moments under high-acceleration 
conditions. Angular-contact bearings of about 35 deg 
contact angle have the isoelastic property.? Extreme 
care must be taken to establish and maintain the proper 
preloading to keep the required contact angle. Because 
of considerations of mass shift upon change of tempera- 
ture, it is rarely practicable to fix one end of a gyroscope 
rotor shaft and let the other end float, as can be done in 
grinder spindles, and similar apparatus, Ordinarily, the 
angular-contact bearings are installed as one, or two, 
closely spaced pairs odlvsdied against cach other. 

Any other elastic part, such as the rotor, or the case, 
or some projection which has different compli- 
ance in different directions, can likewise give rise to a 
rectification torque as described. In some instances it is 
possible to match an excessive compliance of one part 
along one axis, by deliberately increasing compliance of 
another part along a perpendicular axis. 

Fig. 4 shows a navigator-gyroscope gimbal assembly’ 


* Patent No. 2649808, August 25, 1953, assigned to North American 
Aviation, Inc. 


(Continued on page 857) 
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ORGANIZATIONAL 
PLANNING 


By T. F. Koch, Assoc. Mem. ASME 


Chicago Rawhide Manufacturing Company, 
Chicago, lil. 


Organizational structure 

always exists, whether designed 

by wise leadership, or 

allowed to evolve by managerial default, 
What is organizational planning, 

how is it done, and 

why is it required for the 


efficient use of manpower and resources? 


AN ORGANIZATION exists because it is needed to 
do things its head is not doing. As an enterprise 
grows, people and machines are added to perform func- 
tions beyond the capacity of the head. He doesn't have 
the knowledge, he doesn’t have the time, or it is simply 
more profitable to have some other person, or some 
machine, take over. 

Organization assigns the separate functions of multi- 
purpose machines—or many-talented people— to sepa- 
rate ‘units’ so as to make clear the manner in which the 
goal is achieved. It also collects into a single unit all 
machines or individuals performing identical functions 
so as to avoid the confusion of multiple listings. Hence, 
units become inseparable from their functions. 

The common purpose is achieved by each unit per- 
forming its function, Conversely, since each function is 
required for achievement of the common goal, there 
must be certain relationships between these functions. 
It is this chain of relationships that makes up the organi- 
zational structure, and it is intrinsically present in every 
organization, whether planned or merely allowed to 
develop by uncontrolled growth. 

Organizational structure can come about in one of 
three ways: 

1 The trial of various possibilities, discarding those 
that fail, and nurturing those that show signs of success. 
This may work well, 

2 Allowing one or more dominant units to regulate 
their own relationships, thus creating the pattern to 
which others must vem Phe Sometimes this works well 

until “‘dictatorship’’ sets in. 

3 Planning the relationships for maximum utilization 
of the capabilities of each unit of the organization. In 
this way, most of the poor arrangements are eliminated 
on paper before they are tried, and any that do go into 
effect are watched so closely they have no chance to fail 
badly. 


The head of an organization cannot escape choosing 
one of these three methods of developing the structure. 
If he plans the structure and carefully checks the progress 
against the plan as mew circumstances arise, he has 
maximized the chances of success for the enterprise. If 
he establishes some structure more or less at random and 
then watches it, alert to necessary changes, he is moving 
toward a successful, planned organization. 

But if he establishes a structure (whether at random 
or by careful planning) and then neglects to watch its 
progress, some dominant force may step in and distort the 
plan. Or, if the structure did not fit the circumstances, 
the organization may dic. Even if the structure was 
wisely planned, the circumstances may change and the 
structure remain static, with consequent decline of 
organizational efficiency. 

f he tries to escape by doing nothing, he automatically 
has chosen to allow someone else to dominate the rela- 
tionships that cannot be avoided. Ali may turn out 
well, except for the head who has been dominated out of 
his position. 

If we narrow the focus to the twc methods that deserve 
engineering attention—deliberate planning and trial-and- 
error—the choice hinges on the amount of information 


Contributed by the Management Division and presented at the ASME 
Region 1 Management Conference, Worcester, Mass., April 11, 1957, 
and at the Semi-Annual Mecting, San Francisco, Calif., June 9-13, 
1957, of Tue American Sociery or Macuanicat Encinerrs. Condensed 
from ASME Paper No. 57—-SA-43 
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available about the constituent units. The trial-and- 
error method, intelligently applied, will furnish data for 
proper planning in the future. 


Modifying the Structure 


The structure will undergo modification through de- 
liberate changes in the pattern. There may also be un- 
conscious changes, due to failure or neglect on the part 
of some of the organizational units. Personnel and 
personal changes are always present. Finally, the ne- 
cessity for changes in a structure is related to the fre- 
quency and amplitude of changes in the functions and 
units of the organization variations in the activity level 
of functions or, in the extreme case, the addition of a 
new function or the discontinuance of an old one. 

Some of the things that can cause these variations in a 
business are: 


Introduction of a new product. 

Introduction of a new model. 

Introduction of a new manufacturing method. 

Introduction of new manufacturing machinery. 

Introduction of new machinery for functions other 

than manufacturing. 

¢ A change in the market acceptance of a product, the 
extremes of which are called “‘buyer’s’’ and ‘'seller's”’ 
markets. 
Acquisition of a new group of customers. 

Acquisition of a new 

e Changes in the personalities, interests, motivations, 
knowledge, or capabilities of the people on the job. 

e Changes in the tax structure. 


Knowing the nature of the business under considera- 
tion, one can estimate the frequency and amplitude of 
the changes in the organizational structure. Logically, 
only the head of the organization can make changes 

unless he wants to allow them to develop in hap- 
hazard manner. He may have the required knowl- 
edge of the general consbilicies and limitations of the 
machinery and individuals involved. He may even have 
remarkably detailed knowledge of the specific properties 
of the particular people within his organization, how 
they are changing, and how they want to change. But 
there are so many other functions requiring his attention. 


The Staff Approach 


It is suggested that the establishment of this function 
as a staff assignment will be advantageous in many 
businesses. By establishing a single point of concen- 
tration of information concerning the factors which 
must be considered in planning organizational structure, 
we gain all the common advantages of specialization. 
Since this concentration provides for advice on organi- 
zational planning at all levels of the structure, it also 
makes possible interchange of people between functional 
units, something that tends to be unlikely if each unit 
keeps its internal affairs to itself. Often this inter- 
change is the only thing that will retain a man in the 
company when he is developing faster than the unit of 
which he is a part. Similarly, it enables a company to 
fill gaps without going outside for new people, when 
a unit grows faster than the people in it. 

What, specifically, will this organizational planning 
agency do if it is established? 

1 It will reduce to writing, for ail to see, the mis- 
sion of the organization. This simply assures that 
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everyone knows the direction in which he must point if 
he is to be an asset to the organization. 

2 It will list the functions that must be performed to 
accomplish this mission, subdividing them through 
successive steps until they (or groups of them) can be 
assigned to individual men or machines. 

3 It will assume some tentative relationships be- 
tween these functions, and make estimates of the charac- 
teristics of the units required to perform cach of them, 

4 It will examine the available people and machines 
to see how well they fit the tentative structure. 

5 Ic will adjust the structure to fit the available men 
and machines, just as the engineer adjusts his design to 
fic available components. 

6 It will note incompatibilities between available 
men and machines and the optimum structure, and will 
refer these to the proper authorities who will rectify the 
situation by improving or replacing the men or machines. 

7 Ie will watch the changing factors, constantly, so 
as to adjust the structure when required, 

8 Ic will keep itself informed regarding contemplated 
and probable changes in important factors, so as to antici- 
pate the necessary adjustments in structure. 


The Planned Organization 


How will the planning agency operate? 

It will gather its information by listening and observ- 
ing and by asking questions, within its organization and 
outside. 

It will analyze the accumulated data, possibly in con- 
ference with the head of the organization, and it will 
synthesize a plan. 

It will present its plan to the head of the organization 
for his approval and action. The organizational plan 
will then be published, 

The unplanned, ‘‘no red tape’ organization works like 
this: Since each person in the organization must relate 
himself to certain others in order to do his job, he eventu- 
ally visualizes some structure--one that fits his observa- 
tions of the relationships around him, but does not 
necessarily agree with anyone else's visualization. Try 
to change this phantom structure by telling only those 
affected! It will take a long time, and the new pic- 
ture may still not be right. 

Now put a new employee in an organization with a 
published structure. He knows the facts right away, 
and can work more effectively through the proper ak jo 
True, he may notice discrepancies between the planned or- 
ganization and the way it works, but so will an alert 
organizational planner, who will correct the situation. 
Making a change is still just a matter of telling those 
directly affected. But by recording the change on paper, 
and circulating it, the facts become known immediately, 
and no one needs to gucss. 

Does planning ioltane on other already established 
activities? Notatall. It draws information from them, 
of course, but it performs an analysis and synthesis duty 
that is unique. For example, some personnel depart- 
ments may be able to furnish information about people, 
but this is only the raw material to be operated on by the 
organizational planner. If we think of the personne! 
department as oy rm age to find square pegs for square 
holes, we can think of the organizational planning 
activity as first arranging the holes in the proper pattern, 
and secondly, shaping and sizing the holes to fit the pegs 
that are available. 
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By Richard D. Taber' 
and Fred A. Robbins’ 
Metal Products Division. 
Koppers Company, inc., Baltimore, Md, 


TEFLON-BASED PISTON 


Tus need for new materials which have the ability to 
operate without lubrication for gas and chemical-process 
compressors prompted an investigation into this prob- 
lem. Carbon-graphite piston rings and wear rings gen- 
erally used in nonlubricated compressors are fragile and 
often subject to excessive wear and breakage resulting in 
expensive shutdown time and overhaul. 

he number of materials available for operation with- 
out lubrication is limited. Teflon-base material has 
such interesting properties that it may be well to de- 
scribe briefly its composition. The structure of this 
tetrafluoroethylene resin consists of long straight chain 
molecules sacked closely together. Its strong chemical 
bond between carbon and fluorine accounts for its ex- 
ceptional resistance to heat and chemicals. 

While exhibiting an extremely low coefficient of fric- 
tion and self-lubricating properties, Teflon, by itself, does 
not have sufficient load-carrying ability to wear well, but 
it was found by early wear tests and tests of other inves- 
tigators that these properties could be increased many- 
fold by compounding other materials with Teflon. 

The K-30 material consists of Teflon specially com- 

yunded with fine-glass fibers which give the excellent 
and dimensional-stability qualities essen- 
tial for a successful piston-ring material. 


Material Requirement 


To meet the requirements for the wide range of oper- 
ating conditions in nonlubricated gas compressors and 
chemical-process compressors, piston-ring and wear- 
ring materials should possess the following properties: 


' Design engineer, Technical Department. 

*¢ engineer, Piston Ring Mem, ASME 

® Teflon is the trade name for E. 1. du Pont cetrafluorethylene resin 

Contributed by the Process Industries Division and presented at the 
Semi-Annual Meeting, San Francisco, Calif., June 9-13, 1957, of Tus 
Amuaican Society or Macnanica Enowenrs. Condensed from 
ASME Paper No. $7--SA-67. 
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1 Wear resistance combined with compatibility with 
many cylinder materials in dry operation. 

2 Chemical inertness for the maximum number of ap- 
plications. 

3 Thermal stability for both low and high tempera- 
ture is essential. 

4 Strength and flexibility in service and in handling, 
combined with resistance to cold flow under load. 

§ Moisture-absorption freedom to climinate swelling 
and insure dimensional stability. 

Some of the materials investigated consisted of com- 

unded Teflon, resin-bonded laminates, epoxy-bonded 
and Teflon-bonded laminates. com- 
positions of carbon-graphite materials also were included. 


Wear Tests for Screening Materials 


A special wear-test machine was used for material 
evaluation. Proposed ring materials could be dry-wear 
tested under controlled-temperature speed and load con- 
ditions for compatibility with various cylinder mate- 
rials. The wear-test machine utilizes the brake-shoe- 
loading principle for testing at room temperatures, and 
at dies temperatures up to 1000 F. This type of 
machine has been used successfully for many years to 
evaluate piston rings and cylinder materials. 

A nealénd-elee specimen, called the rider is prepared 
from the material to be tested. The rider is 1 in. long, 
*/, in. high, and 0.285 in. wide. The 0.285-in. width is 
in line contact with the 3'/,-in-diam 1-in-wide wear- 
test drum at the start of the test. A load of § lb is ap- 

lied to the rider against the drum throughout the test. 

he drum rotates with a surface speed of 1600 fpm. A 
new drum having a standard sities finish is used for 
each test. Wear is determined by weight loss in milli- 
grams for the rider and drums for a 1-hr test. 

For wear tests at elevated temperatures, the furnace 
hood is lowered over the rider and drum. The lever arm 
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Three K-30 wear rings, 
opposite page, consisting 
of Teflon specially com- 
ay with fine glass 
bers, illustreting solid, 
one-piece split, and 
segmental types 


Two-piece sealing ring, 
consisting of K-30 step- 
joint outer, and nelle 
inner ring 


applications 


holding the rider is blocked up so as not to contact the 
wear-test drum. The wear-test drum is rotated at the 
proper speed, and when the desired temperature is ob- 
tained the lever arm is lowered so that the rider is in con- 
tact with the rotating drum. After 1 hr of testing and a 
cooling period, rider and drum are cach weighed to de- 
termine the weight loss. 

Table 1 shows the wear-test results on some of the 
materials tested at room temperature and 400 F ambient 
temperature. It was interesting that the friction be- 
tween the rider and drum was so great with carbon- 
graphite materials at 400 F that the */y-hp driving motor 
would stall during the test. The tests could only be 
completed by running a single specimen at a time in- 
stead of the customary two. 

The Teflon-based materials exhibited excellent wear 
resistance at both temperatures, with an _ insignifi- 
cant difference between Teflon and glass-cloth laminate 
and the Teflon and glass-fiber molding. 


Material Selection 


Chemical inertness, strength, and moisture resistance 
also were reviewed. Table 2 summarizes the results. 
The Teflon materials appeared to show considerable ad- 
vantage. The Teflon and glass-molded material has dis- 
tinct advantage in comparison to the Teflon and glass 
laminate. Material loss in machining moldings is con- 
siderably less than when machining laminates. Owing 
to the absence of laminations, the molded material pos- 
sesses freedom from the possibility of lamination sepa- 
ration in machining or in service, and also freedom from 
swelling which sometimes occurs in laminated material 
when exposed to certain gases. 

On the basis of the wear tests and the properties as de- 
scribed, the Teflon and glass-molded material was selected 
for piston rings and wear rings for nonlubricated gas and 
chemical-process compressors. A specification was pre- 
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Wear Tests, Various Materials Vs. Cast Iron 
--70 F ambient—~—400 F ambient—- 


tem tem 
Rider Rider 


Table 1 


Material 


Laminate—cotton fabric 
bonded with resin plus 


graphite. . 0.8 248 +2.1 
Laminate—cotton fabric 
bonded with resin plus 
molydisulfide . . . . 14.7 0.4 194 3.7 
Laminate—asbestos fabric 
bonded with resin 1.0 0.5 90 a3 
Laminate—glass cloth fabric 
bonded with epoxy resin. 72.1 10.4 102 8.3 
Molding—1 carbon-graphite -- 16.3 2.3* 
Molding—2 carbon-graphite. 4.5 0.3 23.8 +0.7* 
Laminate—glass cloth yh 
bonded with Teflon 1.1 0.5 19.7 2.7 “ 
Molding—K-30 Teflon glass ae 
fibers 1.6 0.3 18.0 4.8 a4 
Molding—Teflon/graphite 27.0 +0.3 


* Intense friction necessitated running one specimen at a time 


Table 2. General Material Properties 


Heat 
Resist- Strength 


Wear Chemical ance, an Moisture : 
resist-  resist- max flexi- resist- 
Material ance ance temp _ bility ance 
Resin-bonded 
cotton-fabric 
laminates . Fair Pair 275 F Fair Fair 
Epoxy-bonded 
special type 
laminates ..... Fairto Good 350 F Fair Good 
good 
Carbon-graphite 
types .. Good Excellent 700F Poor Good 
Teflon and glass.. Excellent Excellent 500 F Excellent Excellent 


Table 3. K-30 Material Specification 


Property Method Value 
Tensile strength, 73 F, psi ASTM-52T 4000 min 
Flexural strength, 73 F, psi ASTM-D790-49T Shall not break 
Flexural modulus, 73 F, psi ASTM-D790-49T 400000 min 
Hardness, durometer ASTM-D676-49T 65 
Coeff. of expansion, avg 
0 to 350 F, diameter, in. per in. 
per deg F wx 10° 
width, in. per in. per deg F 9 * 10 * 
0.080 min 


Density, Ib per cu in 
Flammability 
Color 


Nonflammable 
Yellow-green 


ASTM-D635-44 


Table 4 Wear Tests, K-30 Vs. Various Cylinder Materials 


~Wear, milligrams, weight loss 
one hour, room temperature 
Wear test drum material K-30 rider Drum 
Cast iron 1.6 0.3 
316 Grade stainless stecl 2.8 0.8 
410 Grade stainless steel 2.0 0.6 
Nitrided 4140 steel 2.4 1.8 
Dense chromium plate 13.9 7.1 
AMS 7322A bronze 1.1 24.1 
45 22.3 
1.9 23.2 


319 Aluminum allo 2 
M377 Aluminum alloy 5 


pared for a Teflon and glass-molded material which was 
designated as K-30 material, based on Teflon, Table 3. 


Wear Tests Using Different Drum Materials 


Piston rings and wear rings have to be compatible 
with many different cylinder materials. K-30 was 
drums of different materials, at room 
temperature, with §-lb load for 1 hr at a constant drum- 
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Pig. 1 
run against cast-iron drums for 1 hr 


surface speed of 1600 fpm. Table 4 shows the results of 
these tests. Less wear was experienced with cast-iron 
or stainless-steel drums than with dense chromium-plated 


drums. The reason for this higher wear is not under- 
stood fully, but it would appear that the expense of 
chromium-plating cylinders could be eliminated by the 


use of piston rings and wear rings made of K-30 material. 
The wear obtained when running K-30 against the alu- 
minum-alloy drums appears high, but K-30is one of the 
few materials tested which would wear directly againsé 
aluminum without complete surface destruction. 

Fortunately, bronze is not often used as a cylinder ma- 
terial as rather high drum wear occurred with this 
material even though the K-30 rider wear was low with 
this combination. 


Effect of Ambient Temperature on Wear 


A series of wear tests was conducted to determine the 
effects of temperature on wear. Riders of K-30 material 
were run against cast-iron drums for 1 hr, with a §-lb 
load and 1600-fpm surface speed at temperatures up t> 
600 F. A new rider and drum were used for each test at 
the temperature tested. The results are shown in Fig. |! 
The amount of rider wear increased with increase in 
temperature while the drums tended to gain weight, 
from a deposit of Teflon on the surface. It was some- 


Table 5 Typical Nonlubricated Compressor Applications 


Aver- 
age 
piston 
Pressure speed, 
Kore psi Temp, ft 
Type compressor size Medium Inlet Outlet F min 
Single-stage, doubl« Dry 
acting, horizontal 47/5 nitrogen 70 225 140 455 
Tworstage, Y-typx 
double acting Bi/y Air 25 85 290 685 


Multi-stage, doubl 


acting high-pres Hydrogen & 


sure cyl 4%, anmonia 4,700 §,000 138 160 
Single-stage, double 

acting, vertical 7) Air 1§ 110 460 400 
Multi-stage, double 

acting, horizontal Air 2,400 4350 467 


Double acting, 


horizontal 1! Ammonia 2,750 


Multi-stage, double Carbon 

acting dioxide 280 1,250 wo 640 
Two-stage, double Hydro- 

acting, horizontal 14 carbons 4 112 290 
Multi-stage, high- Wer 

pressure cylinder a4 hydrogen 1500 4500 212 204 


840 


The effect of wear versus temperature with K-30 riders 


Fig. 2 Typical piston-ring arrangement for nonlubricated 
compressor with tail-rod support 


what surprising to find that the K-30 rider at 600 F car- 
ried the load and operated so close to the Teflon jell 
point of 620 F. 


Types of Compressors 


Nonlubricated gas and chemical-process compressors 
vary in design, but generally the piston is driven through 
a crosshead from the crankshaft. By using a crosshead 
drive, the compressor cylinder can be completely isolated 
from the crankcase, thus climinating any possible oil 
entry into the cylinder. This type of drive also prevents 
side-thrust effects on the piston from the crank action. 

Cylinders may be horizontal, vertical, or “'V"’ position, 
and there may be one or more stages. The compressor 
stages may be single acting or double acting. Operating 
speed, pressures, temperatures, and mediums vary over 
a wide range as illustrated by some typical applications 
shown in Table 5. 

To prevent metal-to-metal contact between the piston 
and cylinders, the piston may be supported by means of a 
tailrod or wear rings. Fig. 2 shows how a piston is 
supported byatailrod. This type of piston requires only 
piston rings to seal the piston. The tailrod must be 
properly aligned, however, to prevent the piston from 
touching the cylinder. 

Wear rings are used on the piston in other types of 
compressors to prevent rubbing. Piston rings are also 
used for sealing. Fig. 3 shows a typical piston with 
wear rings and piston rings. 


Types of Piston Rings and Wear Rings 


Experience gained through actual tests in nonlubri- 
cated compressors inilinased’ thet the two-picce sealing- 
ring design is ideal for the use of K-30 ring material. 
It consists of a step-joimt outer ring, and a straight- 
cut-joint inner ring. This basic design has also achieved 
broad industry acceptance 

For saaielcleneal applications, this design incorpo- 
rates an outer ring made of K-30 material which is com- 
patible with all cylinder materials, and a metallic inner 
ring to provide the necessary tension. Depending upon 
the ellen to be compressed, the inner ring may be 
cast iron, bronze, or stainless steel. 

Wear rings of K-30 material may be solid, one-piece 
split, or segmental type depending upon piston construc- 
tion. As these wear rings carry part of the piston 
weight, and in effect control the wear life, they are usu- 
ally wider than the piston rings. 
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Fig. 3 ayes wear and piston-ring arrangement for non- 
lubricated compressor with wear-ring support 


Piston Ring and Wear Ring Design 


In the design of piston rings and wear rings, the high 
coefficient of thermal expansion of K-30 must be consid- 
ered. In determining proper clearances, the differential 
expansion between the ring and the cylinder, and the 
ring and the piston are calculated. It is important to 
know the type of cylinder and piston material as well as 
the operating temperature. 

In general, the K-30 piston rings and wear rings are de- 
signed to fit existing piston grooves in order to be inter- 
changeable with the previous type rings. The existing 
groove depths may be such that excessive back clearance 
occurs behind the piston rings. This condition should 
be avoided as inner-ring breakage is likely to occur. If 
a new piston, with peed tn groove sizes cannot be used, 
filler rings may be used in the bottom of the piston-ring 
groove. Filler rings also are helpful in reducing the 
size of the wear-ring grooves. Fig. 4 illustrates a design 
which reduces the groove sizes. 


Service Tests 


Through the co-operation of manufacturers and opera- 
tors rapid progress has been made on actual service 
tests. Interest in these tests has been high, and usually 
each company had a ‘‘tough’’ application on which to 
try K-30 rings. Service in these applications proves the 
merit of K-30 material for use in piston rings and wear 
rings. 

A number of applications are described and the per- 
formance given in the following section. Many others 
are still in progress and wear data have not yet been ob- 
tained on them, 


Miscellaneous Applications 


Hydraulic and pneumatic actuators operating under 
hot and poorly tabeicated conditions offer many possi- 
bilities for K-30 sealing rings. The compatibility of 
this material with aluminum alloys used for cylinder 
materials is a distinct advantage. 

Certain types of thrust bearing and wear bushings may 
be made in the K-30 material permitting the reduction or 
elimination of lubrication. 

In some cases, it has been possible to convert existing 
lubricated-type compressors to operate without cylinder 
lubrication. By modifying the piston or the use of a 
new piston, K-30 wear rings and piston rings may be 
used. The advantage in such a conversion, for example 
in a compressor supplying instrument air, is manifold. 
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Fig. 4 Piston ring modified to use K-30 rings by the use of 
filler rings 


The cost of the lubricant is saved, plus the fact that there 
is no oil to remove from the air which eventually fouls 
up the instrument and air lines, In addition, danger of 
explosions and fire is avoided as no oil is present in the 


Conclusions 


K-30 material based on Teflon has been found to have 
self-lubricating properties which will permit operation 
in many applications without lubrication, 

A thorough knowledge of the properties of this type 
material is essential to design piston rings and wear rings 
for each application. Machining and special manufac- 
turing methods were developed for handling the mate 
rial to produce high-quality rings. 

By utilizing to the best advantage the properties of 
K-30 material, piston-ring and wear-ring sizes may be 
reduced, piston construction and reducing 
length and weight. 

This investigation indicates that there is a definite 
place in the nonlubricated field for K-30 material, 
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A paper by Raimondi and Boyd (1)! presents a portion 
of a comprehensive study aimed at facilitating analysis 
and design of journal bearings. Its charts and tables 
climinate the need for side-flow factors. It is based on a 
numerical solution (obtained on a digital computer) of 
the Reynolds equation for the saeual bearing. Charts 
in this paper cover bearing arcs of 60, 120, 180, and 360 
deg for a length-to-diameter ratio of unity. Part Il 
(2) extends the work of Part I to the case of length-to- 
diameter ratios of 1/2 and 1/4. 

Properties of misaligned journal bearings under hydro- 
dynamic conditions of lubrication are presented by Du- 
Bois and Ocvirk (3) from experimental data. Curves in 
dimensionless form give journal-bearing attitude as a 
function of the meee ld variables and the couples 
which produce misalignment. Examples show the ap- 
plication of dimensionless curves to typical problems of 
misaligned bearings. 

Reslotinences a plain bearings under steady central 
loading are compared and summarized by single line 
curves by DuBois, Ocvirk, and Wehe (4). Experimental 
data on eccentricity ratio, friction, and oil flow are 
shown for length-diameter ratios of 1/4, 1/2, and 1, 

Shawki (5) describe a testing machine to 
investigate the performance of a complete journal bear- 
ing sie the action of a vertical load consisting of a 
sinusoidal variation superimposed on a steady com- 
ponent. The ratio of the frequency of the load oscilla- 
tion to the journal rotational frequency is a critical fac- 
tor. Pinkus (6) solved the Reynolds equation (on a 
digital computer) for bearing operation in which the 
load vector is located at any arbitrary position with re- 


Report prepared by H. A. Hartung with the assistance of the Research 
Technical Committee of the ASME Lubrication Division. Contributors 
were E. Saibel, F. Osterle, D. W. Dudley, B. T. Ruley, S. J. Beaubien, 
N. H. G. Daniels, and H. A. Hartung. The summary for the year 1956 
was based principally on the Engineering Index references on Bearings 
and Lubrication 

The "Digest of 1955 Literature’ appeared in Macnanicat Enornesr- 
mo, vol. 78, August, 1956, pp. 703-714 

‘ Numbers in parentheses refer to the Bibliography at the end of the 


paper. 
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spect to the two diametrically opposite o1] grooves of a 
finite full journal bearing. 

Treating viscosity as a function of temperature and 
pressure, the problem of the journal bearing without 
side flow is solved by Hughes and Osterle (7) for the 
case of adiabatic flow of the lubricant subject to the 
Reynolds boundary condition. Dizioglu (8) presents a 
study of viscosity, friction, and temperature relations in 
high-speed bearings. Coefficient of friction is shown to 
ro le pa only on the Sommerfeld number but also on a 
number plaid v0 the thermal behavior of the bearing 
surfaces. Kreisle (9) reports an investigation which de- 
veloped a criterion for predicting the conditions under 
which full-film lubrication will change to ‘‘marginal”’ 
lubrication. 

Cole and Hughes (10) have a method for photograph- 
ing oil films in glass bearings of clearance ratio 0.001 and 
0.002. Results are given for film extent and oil flow. 
A visual study of bearing operation under fluctuating 
loads and an incomplete fm is described by Ozdas (11). 
Tichvinsky (12) gives results of the measurement of 
starting bearing friction torques. Theoretical studies of 
lubricant inertia in slider and journal bearings have been 
made by Saibel (13). 

Wildmann (14) experimented on gas-lubricated journal 
bearings. Variations in speed, ambient pee. gas, 
and load were tried for their effect on deflection and 
attitude angle. Film pressure distributions were ob- 
tained. A theory propounded by Ausman (15) claims 
that the pressure-density relationship in gas-lubricated 
journal bearings is the reversible ediabatic one despite 
irreversible viscous shear and heat conduction. 

Bearing Test Machines. Bearing test machines with 
dynamic loading or nonuniform motion are described and 
classified by Hersey and Snapp (16). Over thirty such 
machines have been disclosed in the published literature. 
The authors have endeavored to fd answers to six 
questions concerning cach machine: (¢) its loading 
mechanism, (4) test bearing details, (c)range of variables, 
(d) performance criteria, ey characteristic limitations or 
advantages, and (f) extent of use. In a companion 
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paper (17), the same authors describe an engine-bearing 
test machine consisting of a motor-driven modification 
of a commercially sweieide diesel engine. The machine 
was developed primarily for endurance testing of engine- 
bearing materials and design. A rating system is de- 
scribed for evaluating various failure nen so that 
bearings may be compared without testing them to de- 
struction. Test results and the use of an oil-film-thick- 
ness indicator are described. 

Pigott and Walsh (18) report their work on bearing 
testing machines directed toward improving precision 
and sensitivity, and outline the steps leading to the de- 
velopment of a rotating-load bearing test machine. 

Bearing Materials. Kretzschmar (19) reports investi- 
gations of metal-sprayed babbitt bearings poet or Cast- 
iron base with surfaces of sprayed coatings of bronze, 
copper-graphite mixtures, brass, zinc, and aluminum 
alloys. Tests to determine strength and wear resistance 
are described. Main advantage of these bearings is the 
conservation of scarce nonferrous metals. 

The success of composition bearings (sometimes re- 
ferred to as phenolic resin, fabric, or plastic bearings) as 
roll neck bearings in steel mills, squaring only water as 
a lubricant, is noted by McHenry (20). Types of com- 
positions, their physical properties, and operating char- 
acteristics are discussed. Cheney, Ha aide, and Swayne 
(21) list the frictional properties of nylon and tetrafluoro- 
ethylene resin. Typical data on dry or partially lubri- 
cated bearings are collected, and the effects of wall thick- 
ness and clearance are discussed. A new water lubri- 
cated bearing developed for service in water at tempera- 
tures of 200 F and over is described by Nudelman, 
Sump, and Troy (22). 

Practical Applications. As a practical example of lubri- 
cation theory, problems of bearings on large gas engines 
are considered by Garski (23). Damage ts found to re- 
sult from failure to observe the laws of hydrodynamic 
theory in design. Bearings designed proper!y showed 
small wear. eveiien (24) discusses design in relation to 
reliability and efficiency of turbine vo gee bearings, 
advantages of high-tin white metal, and the relative 
merits and ferrous shell materials. 


Determination of maximum safe operating speed must 
take into account bearing eccentricity ratio, minimum 
oil-film thickness, and magnitude of bearing reactions as 
well as critical speed as determined from the elastic 
properties of the system according to Maday (25). Fac- 
tors influencing design and lubrication are analyzed by 
Fuller (26), with design recommendations and a method 
for determining minimum oil-film thickness. 


Special Topics. | Lewicki (27) makes an analysis of 


parallel sliding, allowing for the behavior of the lubri- 
cant in the free space (flooded to infinity) in front of the 
square-faced slider by an ee solution of 
the Navier-Stokes equations. ¢ author claims it is the 

ressure build-up in this region that accounts for the 
adscaieieen capacity of parallel sliders and not, as is 
currently thought, the thermal wedge effect. The 
parallel surface thrust bearing is considered hy Zienkic- 
wicz (28) with temperature change both along and across 
the film. 

Considering grease as a Bingham plastic, Osterle, 
Charnes, and Saibel (29) solve a problem of the load 
sup ported by a squeeze film where side flow is neglec ted, 
with grease as the lubricant. This load is found to ex- 
ceed the load which would be supported by a Newtonian 
fluid with the same mobility. 

Pinkus (30) discusses bearings in which the clearance 
space is intentionally not uniform. He includes ex- 

ressions for power losses as a function of the customary 
lessing arameters and defines a new variable, ellipticity. 
The analysis assumes full oil film and allows for incom- 
plete oil film in the diverging portions of the ong § 

Various bearing designs and bearing materials have 
been evaluated and reported by Smaardyk (31) for use 
in water-cooled nuclear power plants. Test facilities are 
described. Data are given on corrosion resistance and 
wear characteristics of most promising water-lubricated 
bearing designs and material combinations for operation 
in high purity water at temperatures from 200 F to 500 F. 

Barwell (32) discusses the use and abuse of the Som- 
merfeld number. He proposes separating it into a hy- 
drodynamic component and into a geometric factor 
which will take into account the width of the bearing. 


thrust bearings 


A simplified model is constructed by Hughes and 
Osterle (33) and solved for the effect of heat transfer 
from the lubricant to the bearing on the load capacity; 
the treatment considers hydrostatic thrust bearings using 
either air or oil as the lubricant. The bearing perform- 
ance proves essentially isothermal at an clevated tem- 
perature which can be readily computed. 

An experiment in the operation of tilting-pad thrust 
bearings is described by Kettleborough, Dudley, and 
Baildon (34). The following determinations were 
made: film pressure distribution, film geometry, friction 
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characteristics, and temperature distributions for a range 
of speeds, loads, operating temperatures, and pivot 
positions. A correlation with theory is presented. 
Kettleborough (35) makes an analysis of soe gm 
thrust bearings by means of an electrolytic tank, and the 
load capacity proves greater than for the tilting-pad 
bearing. By a suitable choice of the operating variables 
it is possible to design a stepped-pad thrust bearing which 
will operate over a wide range of loads with greater film 
thickness and a lower coefficient of friction than a tilting- 
pad thrust bearing. In another study, Kettleborough 
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(36) shows that the maximum load that can be supported 
by a tapered-land thrust bearing is about 14 per cent 
greater than the maximum load supported by the ye oe 
pad bearing which in turn can support only slightly 
more than the cilting-pad bearing, all cases not neglecting 
side flow. The superiority of the tapered-land bearin 
over the bearing, with side flow 
is explained. 

Finally, Kettleborough (37) applies Boegli’s simpli- 
fying assumption for the solution of the rectangular pad 
to the sector-shaped pad, and carries it to the case of 
varying viscosity. The “pp of obtaining the operat- 
ing characteristics is rapid, and yields results comparable 
with longer numerical methods. 


The problem of the grease-lubricated thrust bearing is 
solved by Slibar and Paslay (38) with a perturbation 
procedure using the Hencky-von Mises-Huber yield 
criterion. Curves are given, for design, which can be 
used directly ae ve the properties of a thrust bearing. 

Sternliche and Sneck (39) give a numerical solution 
(obtained on an IBM-650 digital computer) of Reynolds 
equation for sector thrust bearings. Several film geom- 
etries are analyzed; numerical results are presented, 
and compared with analytical solutions. Ying, Charnes, 
and Saibel (40) te se an exact solution for Reynolds 
equation in the hydrodynamic theory of slider-bearing 
lubrication, taking side leakage into account. The film 
thickness is assumed to vary exponentially in the direc- 
tion of motion, symmetrically in the perpendicular di- 
rection. 

Instead of the Reynolds equation, the Navier-Stokes 
equations are used by Milne (41), without inertia terms, 
to derive the equations of hydrodynamic lubrication. 
For a slider bearing having no side leakage this gives 
solutions which agree with the conventional treatment 
for small angles of inclination, but for angles above 30 
deg the Reynolds approximation is found inadequate. 


In gear lubrication, theory and research continued to 
probe things that have puzzled gear engineers. The 
exact mechanisms of gear pitting and gear wear are still 
subject to question by many gear specialists. In even 
greater doubt is the relation-—or lack of relation —be- 
tween abrasive wear of gear-tooth profiles and pitting. 
Another question in the gear field ts the nature of the 
lubrication between contacting gear teeth, whether gear 
teeth have hydrodynamic Liviensian or boundary 
lubrication--or a combination of the two. 

Lewicki (42) claims he has been able to verify that an 
oil-film thickness in the order of 10~* cm was present in a 
special test rig that loaded two hard brass rolls against 
each other to simulate gear-tooth action. He presents a 
mathematical analysis of his lubrication theory, and then 
presents full details of his test setup and the problems 
involved in measuring film thickness. He feels that his 
hydroelectric theory of lubrication is verified and that 
he has discovered new phenomena about effective film 
viscosity, 

Tourret (43) shows test data on worm gear units to re- 
late oil viscosity, load, speed, and temperature. Equilib- 
rium temperatures reached under different conditions 
indicate that a high-viscosity oi! shows more friction 
loss at light load than a low-viscosity oil. However, 
at high load, the high-viscosity oil showed less loss 
than the low-viscosity oil. This fact suggests that the 


high-viscosity oil was able to —— the rubbing sur- 
faces even under heavy load. ear tests on a bronze 
disk reported by Tourret show a tendency toward de- 
creased wear with increased viscosity. His theory and 
experimental data indicate that the friction on the sur- 
face is a prime cause of both wear and pitting. 

Shipley (44) analyzes scoring, wear, and pitting of 
gears. Test data show how changes in oil viscosity 
permit a very appreciable coral shift to the S-N 
curve as oil viscosity increases. Scoring-test data are 
analyzed by the PVT and flash-temperature formulas. 
Logical correlation of variables is obtained by the flash 
temperature formula. Radioactive wear tests are de- 
scribed. Peculiar transitory wear effects are noted. 
It would not have been possible to have detected these 
effects in conventional gear endurance tests. Kyro- 
poulos (45) summarizes the concepts of how an oil lubri- 
cates gears, explaining such things as boundary layers, 
polar molecules, EP additives, and greases. 

Although there was not a great amount of published 
material on gear lubrication, comm ‘ttee activity within 
the American Gear Manufacturers Association revealed 
that extensive private-industry and government-spon- 
sored research work was being done. In particular, the 
new field of gear lubrication in the 400 to 700-F range for 
high Mach number airplanes is receiving serious atten- 
tion. Published data should appear shortly. 


rolling clement bearings 


Research on rolling bearings during the year continued 
to be concentrated primarily on operation in high-speed, 
high-temperature applications such as aircraft gas tur- 
bines where lubrication conditions are severe and re- 
liability is critical. 

Lewicki (46) developed a theory concerning the action 
of lubricant in roller bearings and gears and gave ex- 
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perimental confirmations of this theory His conclusions 
serve as a possible explanation for some test phenomena 
in bearings, but have not been reconciled to other phe- 
nomena. Barnes and Ryder (47, 48) emphasize the 
importance of obtaining a known minimum life in air- 
craft gas-turbine bearings, and discuss a machine for the 
rapid fatigue test of balls rolling under load. Test 
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results run on this machine rate the materials SAE 
52100, MV-1, and vacuum-melted 52100 in ascending 
order of life, in good agreement with test results on com- 
plete bearings. 

Barwell and Scott (49) use a four-ball test rig to evalu- 
ate the lubricating qualities of petroleum lubricants 
versus flame-resistant hydraulic fluids. The results 
show a very low life for bearings lubricated with flame- 
resistant fluids, with the formation of surface cracks 
prior to pitting failure, possibly due to increased shear 
stress at the contacting surfaces. Field tests in pumps 
are reported to confirm qualitatively the results obtained 
in the specimen tests. 

Morrison (50) reviews the appearance and causes of 
unusual types of bearing failure, and reports tests on the 
influence of lubricants on life under vibratory and os- 
cillatory conditions. A lithium-base grease with added 
molybdenum disulfide gave the best average life of the 
greases tested in aircraft control rod bearings. Tests 
were run with rotating bearings and synthetic hydraulic 
fluids. The lives obtained with hydraulic fluids seem 
roughly comparable to the low lives obtained with low- 
viscosity fluids generally. 

Cordiano, Cochran, and Wolfe (51, 52) report tests on 
combustion-resistant hydraulic fluids as bearing lubri- 
cants under both high and moderate load conditions. 
They report that, in order to obtain a bearing life equal 
to that obtained with petroleum lubricants, the bearin 
capacity must be multiplied by 2.6 for a mannaicer 
base fluid, 1.5 for a phosphate-ester-base fluid and 1.2 for 
a eed fluid. 

emeth and Anderson (53) tested bearings operating 
at temperatures up to 850 F with grade 1010 oil. Satis- 
factory performance was obtained when the oil flow 
rate exceeded the combined oxidation, evaporation, and 
decomposition rates. Moore and Jones (54) reported on 
the frictional torque of high-speed ball bearings at high 
oil flow rates. The speeds reported ranged up to 1.7 X 
10° Da CD is the bore in mm, and a is the speed in rpm). 

Sorem and Cattaneo (55) studied the operation of bear- 
ings at high temperatures in the absence of a lubricant. 
If owt com devs dry, oxidation and oxide-induced 
abrasion were the principal causes of wear. A reducing 
atmosphere, air and hydrocarbon vapor, eliminated oxt- 
dation and reduced deosien so that separator scuffing 
became the limiting factor in bearing life. Bearing 
pretreatment, with extreme pressure elements such as 
sulfur, improved scuffing resistance. 

Markert and Ferguson (56) report tests of ball bearings 
with low-viscosity liquid-metal lubricants. Primary 
source of failure was separator wear and the transfer of 
separator material to the rolling elements. Fatigue 
failure cracks then started from the surface of the race- 


boundary 


Physical methods applied to lubrication research have 
been described by Barwell and coauthors (63) at the 
4th World Petroleum Congress. Electron microscopy, 
clectrical-resistance measurements between surfaces in 
contact, and film-thickness measurement are discussed. 

Greater attention has been given during 1956 to the 
study of junctions in the friction process. Greenwood 
and Tabor (64) studied shearing of large-scale models of 
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ways or balls and moved inward in the direction of 
rolling. A nonmetallic separator gave superior life in 
the range where temperature permitted its use (i.c., up to 
about 300 F). Preston, Mogul, and Floroff ($7) review 
the various ball and ring materials used in bearings for 
aircraft power plants. They recommend the use of im- 
proved inspection techniques to insure steel low in non- 
metallic inclusions. 

Wagner and Burwell (58) studied wear behavior of 
separator materials up to temperatures of 800 F. The 
materials were tested against rotating tool steel disks and 
evaluated on the basis of (4) their wear rate as a function 
of temperature, (4) their tendency to cause vibration in 
the test machine, and (c¢) the extent of metal transfer to 
and scoring of the tool steel disk, 

Fogg and Webber (59) report on friction tests carried 
out on ball and roller bearings during World War II, 
With ball bearings of the deep-groove type, tests were 
run under a large variety of load, sped and internal 
tolerance conditions. Speed had little effect on torque. 
The diametral clearance was shown to have an apprecia- 
ble effect on running temperature, the greater diametral 
clearance running cooler within the limits tested. Tests 
were run varying the load angle but holding the sum of 
the radial and thrust loads constant. Also tested were 
various separator pocket shapes and clearances, with 
indications that sufficient axial clearance in the ball 
pocket is the most important factor. Roller bearings 
under radial load led to similar conclusions regarding 
bearing torque, with the additional fact that cageless, 
cylindrical roller bearings had less torque at very high 
speeds than those with separators. 

Barwell and Hughes (60) continued the work of Fogg 
and Webber with large ball bearings. They found that 
friction torque decreases slightly at higher speeds; the 
operating temperature depends more on speed than on 
load. Most of the friction torque measured was due to 
viscous friction in the lubricant. The afore-mentioned 
two papers, with comments, constitute a review of recent 
work in ball-bearing theory 

Tabor (61) reviews work reported earlier on the meas- 
urement of elastic hysteresis loss or damping in rolling 
contact. He reviews earlier theories of rolling friction 
and concludes chat, provided mating curvatures are not 
too close, clastic hysteresis is the primary cause of rolling 
friction (in the absence of high speed and turbulent 
viscous lubricant). 

Lieblein and Zelen (62) analyze test results submitted 
by several ball-bearing manufacturers and conclude that, 
for the test conditions, fatigue endurance life varies 
inversely with the cube of the load. This analysis is an 
example of the application of modern statistical tech- 
niques to component fatigue testing. 
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junctions with strong adhesion, weak adhesion, and 
lubricated sliding. Their results agree qualitatively 
with earlier theoretical solutions based on the theory of 
lasticity (Green) and suggest that, for lubricated 
junctions, plastic deformation contributes an appreciable 
om of the friction. Ling and Saibel (65) analyze the 
riction produced by weld junctions of unlubricated 
metals by applying reaction rate theory. Spurr (66) 
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studied the variation of the coefficient of static friction 
wu, between a soft hemisphere (indium and zinc) and a 
glass surface. The same author (67) also develops simple 
expressions for the ploughing contribution to friction 
when a brass, aluminum, or copper surface slides over a 
hard steel ball or wedge 

Rabinowicz (68) uses a simple model of sliding fric- 
tion, and through autocorrelation analysis, using an 
artificially obtained friction trace, he deduces the average 
size of the junctions. He suggests that, with assump- 
tions as to the shape of the force-displacement curve of 
the junctions, information on size distributions can be 
obtained. 

Rabinowicz (69) also derives an expression for the rela- 
tionship between friction and total mechanical wear. 
The argument is supported by experiments with slow 
speed sliders on flat surfaces which show the relation of 
friction to the degree of metal transfer and the amount of 
loose wear fragments. The derived equation demon- 
strates how small changes in friction can produce large 
changes in wear, and how two lubricants with the same u 
may permit large differences in the rate of wear. Ina 
third paper (70), the same author gives a mathematical 
treatment for the two cases of the distribution of transfer 
fragments, depending on whether they are tightly or 
loosely held. Rightmire (71) formulates an expression 
for metal transfer from the statistical behavior of con- 
tacts, and obtains estimates for the probability of re- 
moving transferred metal by subsequent contacts. 

From a study of unlubricated wear over a range of 
loads and speeds, Archard and Hirst (72) conclude that, 
for nearly all cases, wear rate is independent of the ap- 
parent area of contact and, for the majority of combina- 
tions, is approximately proportional to the applied load. 
Kerridge and Lancaster (73) made a deuitied sendy of a 
severe type of wear using brass pins rubbing against 
stellite or tool steel under conditions which gave metallic 
debris. From determinations of total wear and radio- 
active measurements of metal transfer, they conclude 
that severe wear always occurs via a layer of transferred 
metal, and that there is no direct production of loose 
particles. 

The nature of surface films between metals sliding at 
low speeds was studied by Wilson (74). At very light 
loads sliding may occur without disruption of the oxide 
film; at heavier loads, depending on the hardness of the 
underlying metal, the film ruptures, leading to metal-to- 
metal contact. Experiments with stearic acid indicated 
that boundary lubricants did not prevent the close ap- 

roach of metal surfaces except at very light loads; 
cana even at high loads the friction was low. 

Surface films and their relation to friction, wear, and 
surface damage are discussed by Bisson, Johnson, Swikert, 
and Godfrey (75) in a report on their extensive researches 
which includes numerous references to other work in the 
field. Naturally occurring films on some materials, 
such as graphitic carbon on cast iron and NiO on nickel 
alloys, prevent surface damage and wear in some Cases. 
Lacquers from petroleum and synthetic lubricant de- 
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composition are discussed. Information on the use, 
limitations, and effectiveness of MoS, is also given, 
including methods of bonding, and high-temperature 
effects. 

Johnson and Vaughn (76) believe that, whereas graph- 
ite lubrication depends on the presence of an adsorbed 
film of water on the graphite surface, MoS, provides its 
own adsorbed layer of sulfur formed during a run-in 
period, Hirst and Lancaster (77) studied brass and alu- 
minum sliding on stellite for both dry and lubricated sys- 
tems. A rapid increase in wear and a great change in the 
size of wear particles were found when a critical load was 
reached; this transition load was associated with the 
breakdown of a protective surface film which was gen- 
erated during sliding and was not present originally. 

The effect of temperature on boundary lubrication has 
been further explored. Coffin (78) evaluates friction and 
surface damage for couples made of metals completely 
soluble in each other, and studies effects of temperature, 
and gascous and liquid environments. Friction, metal 
transfer, and wear are found to increase sharply above a 
critical temperature, which depends on the lubricatin 
quality of the environment, the metal composition, po 
the sliding velocity. A mechanism based on surface 
diffusion is proposed to explain the results. Cowley, 
Ultee, and West (79) study lubrication as a function of 
bulk oil temperature, and they too find critical tempera- 
tures where smooth sliding ceases and seizure begins. 
Their results are discussed in terms of chemical and 
physical adsorption. 

feeaine characteristics of various metals against stecl 
during high-speed sliding have been investigated by 
Roach, Goodzeit, and Hunnicut (80). Best metals were 
the B-subgroup metals which are either insoluble in iron 
or form intermetallic compounds with iron. 

Metal oxides as lubricants at high temperatures were 
evaluated by Peterson and Johnson (81), who found PbO 
the best oxide, giving u of 0.09 above 900 F. Friction 
and wear for chlorinated methylphenyl silicones at 
temperatures up to 600 F were determined by Bowers, 
Cottington, Thomas, and Zisman (82). The same 
authors in another paper (83) investigate boundary lu- 
brication and wear properties of fluorinated diesters and 
bis (2-ethylhexyl) sebacate at temperatures up to 400 F. 
The effects of antiwear, antioxidant, and oiliness agents 
compounded with each diester were also studied. 
Crump (84) studies the durability and yu for films con- 
taining MoS, and graphite and concludes that film life 
decreases with increasing load and increases with film 
hardness, underlying metal hardness, and speed. Savage 
and Schaefer (85) study the wear of graphite sliding on 
copper, using small amounts of vapor from organic com- 
pounds as the lubricant. The lamellar structure of the 
dihalides of titanium and zirconium prompted Rowe (86) 
to include experiments with iodine and chlorine in a 
study of the vapor lubrication of these two metals. 

Sternlicht and Apkarian (87) studied wear and energy 
dissipation at the interface of contacts carrying up to 
600,000 amp/sq in., and sliding at up to 2000 fps. Under 
certain conditions the external load is partially sup- 
ported hydrodynamically through a molten layer at the 
interface. Some experiments by Niven (88) on friction 
of various plastics on ice at —§ C and —15 C provide in- 
formation additional to, and in some cases at variance 
with, the ski experiments of Bowden. Friction is found 
not to be proportional to load, deviations from Amon- 
ton's law being evident at high speeds. 
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Metal Forming The relation between the frictional 
conditions in metal forming and the properties of the 
worked material has received little detailed study. 
Hundy and Singer (89), in a study of inhomogencities in 
rolled sheet oa drawn wire, include experiments which 
show that variations in hardness produced through the 
thickness of rolled copper sheet become less as the fric- 
tion between the sheet and the rolls is reduced. Savitski 
and Zagrebemnikova (90) show that the microhardness 
of surfaces subjected to friction is independent of prior 
compression and greater than the microhardness pro- 
duced by compression alone. 

Examples of inefficient practices in wire drawing are 
eee by Tourret (91) together with a brief account of 
actors affecting the lubrication of aluminum and copper- 
wire drawing. Wax lubricants, particularly for alu- 
minum-wire drawing, are evaluated by Werner (92), 
while Weaver (93) discusses the application of colloidal 
graphite in wire drawing. 

In part III of a series of papers by H. Majors (94) on 
cold drawing of SAE 1020 steel and 2S-O aluminum rod, 
the average uw for forward and reverse drawing is ob- 
tained by the measurement of radial pressures around 
the die with electric resistance strain gages. High- 
temperature extrusion of steel by the Sejournet process, 
using glass as a lubricant, has been described by the in- 
ventor and Delcroix (95) who develop an equation for 
calculation of extrusion pressure. Munro (96) reports 
on colloidal dispersions ities in alcohol to reduce oxi- 
dation in heating and to provide lubrication during hot 
working of metals. 

Studies of the variables governing friction in cold 
rolling are reported by Whitton (97) in a sequel to a pre- 
vious article (reference 97, 1955 Digest). This author 
remarks that the best surface finish is obtained with 
lubricants givin an intermediate value of yu, and seems 
to vary with the lubricant rather than the numerical 
value of uw (cf. reference 96, 1955 Digest). Billigman 
(98), who considers that boundary Iiclepiden is the 
operating state in cold rolling, compares various oils 
and emulsions on the basis of an arbitrary ‘‘lubrication 
index’’ (palm oil = 100; water = 0) in terms of the strip 
thickness produced with fixed mill settings. 

An account by Johnson (99) of theoretical and experi- 
mental investigations into metal-forming Operations at 
Sheffield University, England, includes a section on 
lubrication of cup drawing. The author discusses the 
existence of a speed effect with certain lubricants, and 
the increase in critical blank diameter which can be ob- 
tained with good lubrication, such as that of a graphite- 
tallow mixture. A note on testing the efficiency of 
lubricants for deep drawing of nonferrous metals is in- 
cluded in a review of established and modern techniques 
by Grainger (100). Results of adding molybdenum 
disulfide to various media are summarized in a diagram 
of drawing pressure plotted against blank-holding pres- 
sure. A practical account of lubrication in deep drawing 
is given in three parts by Viers (101). There is a state- 
ment of the ten essentials of a good drawing lubricant 
and examples of complicated and difficult draws which 
can be successful with good lubrication. 

Bastian (102) classifies materials used in drawin 
Jubricants into polar compounds, polishing agents, ind 
EP agents, which are frequently blended to provide a 
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wide range of compounds. A discussion of types of 


compounds for use with various materials is followed by a 
list of requirements of a good drawing compound, A 
method of deep drawing involving use of a rubber pad 
between the punch and the blank is described by Maslem- 
ikov (103), who gives formulas for castor-oil-colophony 
lubricant compositions suitable for this operation. 

In the field of newer materials the forming of titanium 
and titanium alloys presents a problem, and a report of 
practical experience, including lubricant recommenda- 
tions, has been prepared by Achbach (104). Silicones 
for both metal-forming and metal-cutting operations 
have also been briefly reviewed (105). 

Metal Cutting. Metal-cutting research has brought 
many new techniques to the field, and several of these 
are described in review by Bacher and Krabacher (106). 
Radioactive tracer methods for the measurement of tool 
wear, tool-chip interface temperature measurement, and 
high-speed microphotography are three of the techniques 
discussed. Another review including experimental re- 
sults by Galloway (107) analyzes the factors involved 
in the machinability of nonferrous materials. 

Rall and Giedt (108), using buried thermocouples in the 
tool tip, show that temperatures up to 1400 F can occur 
at the tool-work contact in the dry orthogonal cutting of 
SAE 1020 steel. Reaction rate theory is es by Trig- 
ger and Chao (109) to correlate tool top-face wear with 
tool-chip interface temperature, while Ling and Saibel 
(110), viewing tool failure as essentially a rupture proc- 
ess, use a similar attack to interpret tool Iecatiine 
temperature data. 

In a study of the friction between chip and tool, Finnie 
and Shaw (111) show how deviations of the friction re- 
lationships from the classical laws of sliding friction can 
be explained in terms of the high value of the real-area/ 
apparent-area-of-contact ratio, caused principally by the 
high normal pressures between the chip and the tool. 

The flash surface temperature in grinding, while diffi- 
cult to interpret seems to surface dam- 
age and wheel wear. Mayer and Shaw (112) measured a 
temperature, 6,, which is the mean of a partly ground 
and partly unground area, by using a lead sulfide cell 
sighted through a small hole in the grinding wheel. 
Grinding oils gave only slightly lower temperatures 
than water-base fluids, the better lubricating action of 
the oils being offset by their lower cooling capacity. 

Two papers have been concerned with fluids for the 
grinding of titanium which often causes rapid wear of 
the grinding wheel. Shaw and Yang (113) carried out a 
systematic study of aqueous solutions of inorganic salts, 
such as sodium nitrite, on the basis of the grinding index 
G (= volume of metal removed/volume of wheel con- 
sumed). In a second paper on this subject, Krabacher 
(114) emphasizes the necessity of reducing the tendenc 
of titanium to weld to refractories, with many of which 
titanium will react at high temperatures. This investi- 
gator used a simple screening test for titanium grinding 
fluids. When a sharp edge of titanium is drawn over a 
glass surface, a beac 2 is left; a potentially useful fluid 
will prevent this. 

In a study of flood and mist coolant application, Shaw 
and Smith (115) conclude that in wet i tool turning of 
4140 steel the major role of a cutting fluid above speeds 
of 200 fpm is cooling. At 250 fpm, water-base fluids 
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were slightly better than plain water, due to the slight 
boundary action; but at 400 fpm, where the 
action is entirely cooling, water was as good as any fluid 
in reducing tool wear. 

The saalocs uality of a reamed hole in an alloy steel 
depends, scomullad to G. S, Andreev (116), primarily on 
the load-carrying capacity of the cutting oil, as meas- 
ured in a sliding friction machine, For deep holes, or 
for special materials such as austenitic stainless steels, 
additional factors (for example, swarf removal or cool- 
ing) become important Fleming and Sudholz (117) 


Deposits. Spindt, Wolfe, and Stevens (122) note that 
nitrogen is normally present in engine deposits, usually as 
an aliphatic nitro compound. They reason that nitro- 
gen oxides are formed in the combustion chamber, and 
that these oxides react with fuel components to form 
organic nitro compounds. In tests of low oxide forma- 
tion in the combustion chamber (low air-fuel ratio), 
piston varnish was low; it increased when the air-fuel 
ratio was raised. When nitrogen dioxide was added to 
the intake or crankcase, piston deposits rose markedly; 
running with an phere in which carbon 
dioxide replaced nitrogen, the Leoteies decreased sub- 
stantially 

Wear. In laboratory tests on multicylinder engines, 
Pocock (123) found detergent oils capable of carrying 
abrasive particles through the lubricating oil system 
He shows that with coarser filters in a contaminated oil 
system, more wear occurs; further, use of detergent oil 
may make it more difficult to remove the abrasive par- 
ticles 

Single-cylinder engine tests by Popovich and Johnson 

124) show piston-ring wear influenced by oil viscos- 
ity. An SAE-5 oil gave very high wear rates; as oil vis- 
cosity was increased, wear rate fell to a minimum at 
SAE-20, rising again with further increases in viscosity. 

Multigrade Oils. In a study of the influence of oil char- 
acteristics on engine octane requirement, Wood and 
Colyer (125) show that ORI increases as base oi! vola- 
tility decreases. Different detergents, oxidation in- 
hibitors, and V.I. improvers have varying effects on the 
base oil ORI. A proper balance of components can 
drastically reduce ER whether manifested as spark 
knock or surface ignition. Overcash, Hart, and Mc- 
Clure (126) correlate oil consumption with viscosity at 
350 F. Dach (127) points out that fleet testing of multi- 
grade crankcase oils showed economics in oil and gasoline 
mileage over Mil-O0-2104 lubricants. He also found 
improved oil mileage but decreased gasoline mileage 
using two Serics 2 oils 

Withrow (128) presents data obtained in the General 
Motors Research Laboratories on performance of multi- 
graded oils. He finds these oils reduce octane require- 
ment by permitting less build-up of combustion-chamber 
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consider comparing the torque required in a tapping test 
a good way of evaluating cutting fluids. Among other 
sdvaildaeh it is economical, yet correlates well with field 
results. 

Dorinson (118) investigates the effect of various addi- 
tive concentrations on cutting oils by tests which in- 
cluded turning, planing, and tapping. He suggests that 
the behavior of a cutting oil depends on the net effects of 
temperature-dependent interdiffusion at asperitics be- 
tween metal and tool, which results in wear, and the 
temperature-activated reaction of the metal with the 
additive, which can also cause attrition of the tool. 

The dual function of a cutting fluid in both cooling and 
lubricating the chip-tool interface, and the improvements 
made in modern fuids of both types are described by 


Gould and Givens (119). Claims for improvements in 
tool life obtained by the use of liquid carbon dioxide 
(120), and a proprietary cutting fluid (121) are also to be 
found in the metal-cutting literature. 


deposits. These tests do not substantiate claims for 
case of low-temperature starting made for these oils. 

Low-temperature cranking tests on a number of SAE 
10W and 10W-30 commercial crankcase oils are reported 
by Malone and Selby (129). Their results show that 
some 10W-30 oils behave more like 20W oils with re- 
spect to cranking speed at low temperature. Fischl, 
Horowitz, and Tutwiler (130) show with low-tempera- 
ture cranking tests that O F extrapolated viscosities are 
inadequate for classification of SAE winter-grade lubri- 
cants. They suggest that viscosities should be deter- 
mined at a shear stress of roughly 10° dynes per sq cm to 
simulate engine conditions. 

Oil and Engine Tests. Relation of physical-chemical 
properties of oil to engine performance is shown by 
Bondi, Beaubien, and Diamond (131). By suitable 
laboratory tests, it is possible to predict the behavior of 
an oil in an engine with regard to low-temperature 
sludge, high-temperature varnish, and bearing corrosion. 
Results of laboratory and turbojet engine tests on seven 
synthetic lubricants are compared by Davidson and Way 
(132). Laboratory procedures correlate well for foam- 
ing, consumption, wear, sludge formation, and thermal 
stability characteristics; poor correlation is observed 
for corrosion tests. Elastomer attack and load-carrying 
ability were not critical elements in the test procedures 
used. 

Freund and Pallay (133) present laboratory aging tests 
on motor oils; these are compared with service tests in 
diesel engines. Conradson carbon and viscosity showed 
significant increases in both types of test. Wilson (134) 
reports emission spectrographic analyses of oils from the 
crankcases of typical engines in gas compressor service. 
Interpretation requires experience plus a continuing 
surveillance of machines. 

Sawyer, et al. (135), report a large number of engine 
tests on 15 different oils. Lauson engine and multi- 
cylinder radial engine test data are compared; both 
types of engine were run on natural gas. The authors 
conclude that oils of low-viscosity index permit excessive 
ring and cylinder wear in the full-scale engines. 

nalysis. An ASTM symposium on diese! 
oils brings together information on spectrochemica 
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a in widely separated places during past 


years. compilation (136) of suggested methods of 
sampling, ashing, and arcing discusses many of the 
proposed techniques. Barth (137) reports that photo- 


ive better precision and faster results 
s applied to used railroad-diesel lu- 
bricating oils. Techniques are described which elimi- 
nate need for ashing and adding internal standards. Per- 
kins, Miller, and Moser (138) find direct determination 


multiplier tubes 
than film meth 


by emission spectrography of metals in used oils satis- 
factory for iron, not so for copper; lead can be deter- 
mined accurately sometimes. the recommendations of 
ASTM D-2, Section J, for sampling used diesel engine 
oils, are reported by Simpson (139). Paper chromatog- 
raphy in the examination of used diesel oils is described 
by Thomas (140). The test is used to screen samples; 
only if oxidation is shown in the test is the sample 
allowed to go forward for complete study. 


Properties of lubricants - 


Greases. Inorganic thickeners for grease are discussed 
by Peterson, Accinelli, and Bondi (141). The authors 
relate the mechanical properties and water resistance of 
greases made from ob ickooase to the organic coat- 
ings laid down on the surfaces of the individes! thick- 
ener particles. McClellan and Cortes (142) describe 
preparation of electron micrographs of greases by the 
acrogel technique. 

Flow-rate-versus-pressure data are needed in specifying 
and applying greases and in studying their structures. 
Brunstrum and Leet (143) review five methods of treating 
flow data from capillary viscometers to yield significant 
information about the grease in a particular situation. 
Weltman and Kuhns (144) describe a highly instrumented 
concentric-cylinder rotational viscometer used for ma- 
terials covering a wide range of viscosities. Berner 
(145) discusses the grease lubrication of rolling-clement 
bearings and presents charts which allow estimation of 
lubricating intervals as a function of bearing diameter 
and speed, 

Viscosity. Dow (146) has re-examined some of the 
ASME pressure-viscosity data to determine applicability 
of the Vogel equation. For the range 0 to 100 C and 
atmospheric pressure to 50,000 psi, the Walther and 
Vogel equations are both useful. 

Ciesckus (147) contributes a mathematical study of 
the flow of viscous fluids, particularly compressible 
fluids. 

A study of falling-sphere viscometers has been made by 
Weber (148). The effect of design and operating parame- 
ters on the ball constant is discussed in detail. 

Flow Experiments. QOzdas and Ford (149) study the fac- 
tors that influence the delivery of oil to bearings by 
rings. More-viscous oils are pumped in greater quantity, 
and a critical depth of ring immersion exists below which 
oil rate falls off drastically. The authors report ex- 
periments to determine the cooling effect of excess oil. 

Pumping characteristics of five oils at low tempera- 
tures were studied by Starkman and Bridges (150). 
Pumpability appears to be limited by viscosity pour 
point but not by gel-type structure in the lubricant. 

Viscosity Index. Multigrade lubricants have focused 
attention on weaknesses of the present viscosity-index 
system when extrapolated far above the range for which 
it was designed. A number of systems have been sug- 
gested to replace V.I., and ASTM is making a formal 


effort to screen them and determine their suitability. 

Geniesse (151) compares a number of proposed vis- 
cosity-index schemes, showing how they relate to the 
present ASTM viscosity index. Cornelissen and Water- 
man (152) propose the use of their Fundamental Viscosity 
Temperature Index to describe viscosity-temperature 
behavior of liquids. This is the logarithm of he ratio 
of viscosities at 20 C and 70 C, plus two other numbers 
needed to completely classify a liquid. 

Klaus and Fenske (153) describe the use of their ASTM 
slope method for characterizing the temperature de- 
pendence of viscosity of lubricants. It depends on meas: 
urement of the slope of a (straight) line on an ASTM 
viscosity-temperature chart. Wright (154) proposes a 
system similar to Hardiman and Nissan's rational vis- 
cosity index. The viscosity-temperature relation in this 
system is characterized by a single constant. Another 
method is proposed by Larson and Schwaderer (155). 
Called Viscosity-Temperature Index, this scheme utilizes 
a straightened Dean and Davis H (100 V.I.) series and a 
“permanent viscous’’ series that shows no change in 
viscosity with temperature 

In addition to the methods described in these refer 
ences, a number of others which have been previously 
published are under consideration. 

Synthetics. A number of partially fluorinated esters 
and ethers have been studied by Faurote, et al. (156). 
Data are perms on viscosity index, pour point, flam 
mability, hydrolytic stability, stability, 
response to antioxidants, and thermal stability, Some 
of these compounds show excellent stability under the 
influence of heat, moisture, and oxygen, Leguthe and 
Geiseler (157) describe the manufacture of German 
synthetic lubricants, the properties of a number of 
these products, and the service performance of the oils. 
Applications cited include internal-combustion-cngine 
crankcases, steam turbines, and air compressors. 

Miscellaneous. = Carroll and Bolt (158) report on low- 
speed and high-speed lubrication tests of three lubricants, 
in the presence and absence of pile radiation. The low- 
speed elements were ball bearings, journal bearings, and 
gears; ball bearings were used as test elements at high 
speed. All tests were run at 285 F.; the slow neutron 
component of the pile radiation was about § X 10” 
neutrons/sq cm. The radiation markedly shortened 
the useful life of all lubricants. 


books 


A book which presents lubrication theory and prac- 
tice in terms understandable to an engineer has been 
written by Fuller (159). Starting with a study of vis- 
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cosity and fluid flow, the author proceeds to a develop- 
ment of hydrodynamic theory and the lubrication of 
journal bearings. Friction, power losses, bearing ma- 
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terials, and the lubrication of industrial bearings are 
covered. Discussions of hydrostatic bearings and air- 
lubricated bearings are also included. 

Barwell (160) has compiled much of the information 
that has appeared on hydrodynamic bearings in the last 
50 years in a volume on bearing design and lubrication. 
He also considers variable loading, oscillating bearings, 
thrust bearings, sliders, externally pressurized bear- 
ings, bearing materials, and lubricants. 


A small volume by Bowden and Tabor (161) treats 
the mechanisms of sliding and rolling friction, the effect 
of oxide films on sliding surfaces, and the behavior of 
lubricated surfaces. 


A CRC report (162) on valve train wear summarizes 
tests on 295 cars with different combinations of cam- 
shaft-ta ae design and metallurgy. Four test oils were 
tried. Design, metallurgy, and oil composition are all 
shown to be important elements, and all must be taken 
into account. 


Wilcock and Booser (163) have written a volume on 
design and application of sliding and rolling element 
bearings. The treatment is practical, a book that should 
be naked to lubrication engineers and machine designers. 
Lubricants, lubrication systems, and trouble shooting 
are discussed in detail. 
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105 ‘151 Uses for Silicones in Metalworking,"’ Sree/, vol. 138, 
March 6, 1956, p. 92 

106 ‘New Techniques in Metal Cutting Research,’ by W. R. 
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107 “The Machining Properties of Non-Ferrous Metals,’’ by D. G 
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151 ‘‘A Comparison of Viscosity-Index Proposals,"’ by J. C 
Geniesse, ASTM Bulletin No, 215, July, 1956, pp. 81-84. 
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eee of the A.O. Smith Corporation, anticipating 
pipelines for Canada, have conducted a series of burst 
tests on their X52 line pipe, a commercial semikilled 
stecl, down to —50 F. Results were compared with more 
than 2000 normal-temperature tests of all sizes and 
grades made by the corporation over the years. A single 
test was performed at +180 F, where 100 per cent ductile 
shear fracture was assured from transition temperature 
data, to provide a special comparison. 


Test Procedure 


The procedure followed in cooling the test pipe to the 
desired temperature was to fill the entire system with 
calcium chloride brine, cool the brine by the addition of 
dry ice, and circulate it by means of a pump through two 
accumulator pipes connected in series and then to the test 
pipe and back to the brine cooling tank. A linear per- 
spective drawing is shown in Fig. 1. After the test pipe 
had attained the uniform desired temperature, as deter- 
mined by thermocouples cemented to its outside di- 
ameter, circulation of the cold brine was stopped. The 
burst test was accomplished at the desired temperature 
by pumping brine at aon temperature en the 
measuring column (water column) with the high-pressure 
pump into the closed system. This forced only refriger- 
ated brine from the accumulator pipe into the test pipe. 

Approximately six hours were required to cool the test 
pipe uniformly to —50 F. The temperature rise of 
test pipe during a burst test, which was of approxi- 
mately 30-min duration, was determined as § F per hr 
after circulation of the refrigerated brine was stopped. 
This low rate was attained because of the frost insula- 
tion and the confinement of the pipe in a test pit. 

The burst test at +180 F was accomplished by using 
the same system with water. The water was heated in 
the mixing tank by direct admission of steam, and the 
resulting hot water was circulated through the accumu- 
lator pipes and the test pipe. 

Chemical analyses were taken from each pipe. The 
carbon equivalent, C + Mn/4, had no apparent effect 
on the performance of the individual Pipe in the burst 
tests or the notch-bar tests. The carbon equivalent 
appears to have little, if any, effect on the other mechani- 
cal properties. Results of chemical analysis were: 


Pipe Cc Mn P S Si C+Mn/4 
A 0.29 1.03 0.021 0.0200 0.02 0.55 
B 0.32 1.06 0.017 0.030 0 06 0.585 
E 0.27 0.90 0.012 0.023 0.04 0.495 
F 0.28 0 88 0.018 0.034 0.04 0.50 


Transverse Charpy V-notch tests were made on speci- 
mens of each pipe. The results of these tests conducted 
over a range of temperature from —100 F to +212 F are 
presented in Table 1. Typical energy-transition tem- 
perature curves for X52 pipe are shown in Fig. 2. 


Hydrostatic Burst Testing 


Test No. A-1 was made on a 15-ft length of Smith 
X52 line pipe of 26-in. diam X 0.500-in. wall thickness, 
with welded-on flatheads. The pipe was removed from 
storage at the Milwaukee Works, and the flatheads were 
obtained from stock. The pipe was cooled to —3 F, and 
the burst test was completed with a final temperature of 
OF. It had been estimated that the majority of Canadian 
line could be at a temperature of OF. The yield strength 
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Table | 


Test bar 
Pipe size size 
26 in. K 0.500 in., Sed. 
parent metal 


Weld zone 


in. X 0.344 in., 2/, Sed. 


parent metal 


Weld zone Sed. 


in. 0.500 in., 2/, Sed. 


parent metal 


Weld zone */, Sed. 


~ in. X O 375 in., */, Sed. 


parent metal 


212F 


7 


Weld zone */, Sed. 


“ Specimen interfered with pendulum—high value. 
Standard size test bar is 0.394 in. X 0.394 in 


7 
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Transverse Charpy V-Notch Tests: Impact Values in Ft-Lb 
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*/, standard test bar is 0.262 in. X 0.394 in. 


The weld zone in a flash weld is defined as the material which has been heated above the transformation 


temperature 


of the pipe was obtained from the pressure at a volu- 
metric set of 0.2 per cent as measured by the water 
column, and the ultimate strength thus determined com- 
ared favorably with the transverse strip tensile tests. 
he circumferential stretch, as measured after burst, was 
an average of 3.91 in. (In a survey of 1200 burst tests 
made at normal atmospheric temperatures, the average 
stretch in '/,-in. to wall pipe was in. after 
burst.) The length of burst was approximately 6 ft, 
with origin of fracture */, in. from the longitudinal weld 
seam. The pattern of fracture is shown in the photo- 
graph, Fig. 3. 

Test No. A-2 was made on the other half of pipe A, 
again with flatheads. The pipe was cooled to —50 F 
and the burst test was completed with a final temperature 
of — 48F. A comparable yield strength to test No. A-1 
was reached. However, the girth weld of the heavy flat 
head fractured before the ultimate strength of the pipe 
steel was realized. The bending stress at the root of the 
integral chill design due to stretching of the pipe caused 
premature failure through the girth weld. An average 
circumferential stretch of 0.63 in. was measured after 
the head was torn off. Eighteen inches were removed 
from the failed end of this pipe and semielliptical ASTM 
A212 Grade-B heads were welded on and the pipe was 
retested. 


Low-Temperature Stretch 


Test No. A-2-1, a retest of test No. A-2, was con- 
ducted with the pipe cooled to —49 F with a final tem- 
perature of —46 F at burst. The yield strength as meas- 
ured by water column at 0.2 per cent volumetric set was 
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The parent metal represents stecl away from the heat-affected zone of the flash weld 


increased approximately 6000 psi by the cold expansion 
of the previous test. The ultimate bursting stress as 
calculated was approximately 2000 psi higher than test 
No. A-1 on the other half of this pipe. An additional 
average 3'/» in. of circumferential stretch was produced 
in this test, which again is normal ductility for similar 
pipe tested at atmospheric temperature. The additional 
cold expansion of the previous test had not impaired the 
ductility of this pipe as measured by the low-temperature 
burst test. Failure started '/, in. from the longitudinal 
seam near one end of the pipe, and crossed this weld 
several times before encircling the pipe 5 ft from the 
end and progressing into the head. Fire fracture surface 
was Cleavage in nature with chevron markings. 


Test of Field Girth Weld 


Test No. C-1 was made on pipe received from cus- 
tomer storage in the southern [Illinois area. The pipe 
was cooled to —§52 F (it had been estimated that ap- 
proximately 10 per cent of a Canadian line could be at 
temperatures estimated at —50 F for approximately six 
months of the year) with a final temperature at conclu- 
sion of the test of —48 F. The pipe exhibited a high 
yield strength as measured by the water column at 0.2 

-¢ cent volumetric set. Even though the calculated 
Coens strength was 97,000 psi, the pipe stretched circum- 
ferentially an average of 4.82 in. which is greater than 
average stretch experienced during normal burst testing 
at atmospheric temperature. (In over 2000 burst tests 
surveyed the maximum stretch ever measured was 6 in. 
on a burst pipe at normal atmospheric temperature.) 
Fracture originated '/, in. from the longitudinal weld 
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Pipe 
4 A +9 15.6° 2 
23.2 5.8 6.4 2 
: 23.2 5.4 43 4 
A Sd. 105 WO 
31.8 26.1 
35.0 
22.1 
22.1 
24.0 
25.9 
26.1 
E 36.6 36.3 
46 34.1 
35.7 31.5 
E 
38.2 39 6 
9 6 40.5 
F 20.3 8.7 4.3 2.2 
25m 25.3 9.2 2.0 
F pe 25 24.4 20.7 8.7 7 
26 26.1 18.6 10.6 7.8 
26 26.1 19.9 10.3 7.8 


Fig.3 The pattern of 
fracture in the first 
test, No. A-1l. The 
fracture surface was 
cleavage in nature, 
with chevrons point- 
ing to the origin. 
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The test setup. Calcium chloride brine, cooled by dryjice, circulates until the system reaches 
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Fig. 2 Energy-transition 
temperature curves of 
Smith X52 pipe steel 
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Fig.4 Test No. C-1, at 

minus 50 F, A 15-ft length of pipe, 
of 30-in. diam and 0.344-in. wall, 
with semielliptic heads welded on. 

e pipe exhibited a high yield 

strength as measured by the water 
column at 0.2 per cent volumetric set, 


16 
Yield Pressure» 1718 PSIG 
Vieid Stress 74,780 
| 
Gust Stress 97,020 PS) 
2/3 Standerd Charpy 
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Fig.5 Fortest No. C-1-2, 
a circumferential weld was made, 
using field-welding procedures and 
staggering the longitudinal weld 18 in. 
Fracture started in a longitudinal seam and 

ran into one head; in the other direction, the frac- 
ture proceeded through the girth seam, encircling the pipe. 
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Table 2 Burst Test Data 


Ult. Calc. 


strength stress at 


Strip tensile test cut from pi 


calc.from 0.2 per Y.S. '/2 Elong. 
burst cent vol. per cent per cent 
Pipe No. Size pressure set Description V.T.S. stretch in 2 in. 
A-l 26 in. X 0.500 in 82,500 63,960 Long. stock 80, 000 63,600 37.5 
15 ft long 
Trans. stock 82,700 68,300 34.0 
A-2 26 in. X 0.500 in 70,850 64,870 Heavy welded head blew off before pipe 
15 ft long reached ultimate burst pressure. Pits 
stretched pipe */ in. in girth, and semiellip- 
tical heads were welded on and pipe was 
retested as A~2-1. 
A-2-1 26 in. K 0.500 in. 84,760 70,590 This was a retest of pipe A-2. Note addi- 
13 ft 3 in. long tional stretch of girth of 3 in. in addition to 
5/, in. during first test. 
C-l WO in. K 0.344 in 97,020 74,780 Long. stock 88, 300 59, 200 33.0 
15 ft long 
Trans. stock 90, 600 61,400 28.0 
C-1-2 0 - x 0.344 in 85,020 73,685 This wasa test of pipe with a field girth weld. 
19 ft long 
E-1 O in. X 0.500 in 76, 200 70,650 Long. stock 80, 900 61,700 35.5 
15 ft long 
Trans. stock 81,800 64, 500 32.0 
in. 0.375 in 81,000 61,400 Long. stock 85,500 60,100 32.5 
15 fe long 
Trans. stock 85, 700 64,400 31.5 


Nore: Minimum physical propertics of A. O. Smith X§2 line pipe used in tests: 77,000 psi T. S., 52,000 
psi Y. S, (eransverse ), 46,000 psi Y. S. (Longitudinal ). 


seam as shown in Fig. 4. The fracture surface was of a 
cleavage nature with chevron markings. 

Test No. C-1-2 was made on a length of the same 
pipe as tested in No. C-1, with a circumferential weld 
introduced, using field-welding procedures. Radio- 
graphs revealed some evidence of lack of penetration 
which was judged acceptable by Standard API 1104. 
Semielliptical heads were welded to this pipe. The pi 
was cooled to —49 F and at completion of test the 
temperature was —46 F. Fig. 5 shows results of this 
test. The yield strength was equal to that determined 
in test No, C-l. The ultimate bursting strength was 
lower than that of the other end of this pipe (test No. 
C-1) but was 18 per cent greater than the minimum 
ultimate strength specified (72,000). A circumferential 
stretch of 1.1 in. was recorded on both sides of the girth 
seam and */, in. on the field weld. The fracture surface 
was of the cleavage type with chevron markings. 


The Impact Test 


Test No. E-1 was made on a 15-ft length of Smith 
X52 line pipe of 30-in, diam X_ 0.500-in. wall, with 
welded-on semiclliptical heads. This pipe was shipped 
from customer storage in southern Texas. The pipe was 
cooled to F semielliptical tup weighing 750 lb 
was dropped from a height of 13 ft, 4 in. to impart 
10,000 ft Ib energy to the pipe which was at a pressure 
simulating the working pressure. A saddle made from 
a cutout from a 30-in. X 0.344-in. pipe was placed at the 
point of impact to prevent gouging of the test pipe. The 
drop of the tup was made over the longitudinal weld seam 
of the test pipe. Extra-heavy pipe nipples with high- 
pressure valves were provided at both inlet and outlet 
of the test pipe so that working pressure could be main- 
tained. The drop of the tup severely gouged the saddle 
with no om damage to the test pipe. Both extra- 
heavy nipples broke from the heads as a result of the 
impact with subsequent escape of the cold brine. 
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After the piping system was repaired the pipe was 
cooled to — 50 F and a burst test was made. The tempera- 
ture was —47 F at compietion of the test. The yield 
strength as determined by the water column at 0.2 per 
cent volumetric set was several thousand psi higher than 
determined from transverse strip senile tests which 
could be due to expansion caused by surge of pressure 
during the drop test. Even though the pipe was sub- 
jected to a severe shock at subzero temperature, the 
burst strength was 6 per cent above the minimum ulti- 
mate strength specified (72,000 si). Fracture started in 
the longitudinal weld zone through the 
head until a section of the pipe was blows out. Fracture 
surface was cleavage with chevron markings throughout, 
including the */,-in-tchick ASTM A212 killed steel heads. 


Test for 100 Per Cent Shear Fracture 


Test No. F-1 was made on a 15-ft length of Smith X52 
line pipe 30-in. diam X 0.375-in. wall with welded-on 
semieclliptical heads. It was desired to produce a shear- 
type fracture, and a test temperature of +180 F was 
selected. The water in the tank was heated and circu- 
lated through the pipe until a temperature of +182 F 
was reached. At this point, the burst test was started 
and final temperature at the completion of the test was 
+179 F. The pipe exhibited calculated yield and ulti- 
mate burst strengths nearly equal to those determined 
from transverse strip tensile tests. Circumferential 
stretch after burst averaged 3.0 in. Fracture started 4 in. 
from the longitudinal weld seam and was characteristic 
of a 45-deg yan type without chevrons. 


Summary 


The results of strip tensile tests and a summary of the 
burst tests are presented in Table 2. 

Data secured from burst tests of Smith X52 grade linc 
pipe at subzero temperatures were within the norma! 
range of tests conducted at ordinary atmospheric tem- 
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peratures. The pipe exhibited the same ductility, and 
the fracture appearance after burst testing was cleavage 
with chevron markings, the same as when tested at 
ordinary temperatures. The carbon equivalent had no 
apparent effect on the performance of the individual pipe 
in the burst tests or the notch bar tests. It is difficule to 
correlate the performance of the pipe with the Char y 
V-notch specimens of the material based on some arbi- 
trary value of energy between the upper and lower 
plateaus of the energy-temperature transition curve, as 
measured by the Charpy V-notch bar. Whether the 
pipe is to be in service at +40 F, where there is the longest 
service record, or at 0 F, the steel is on the lower plateau 
of the energy-temperature transition curve. 

To obtain shear-type fracture in the burst test, the re- 
sults of a single test at +180 F would indicate that the 
pipe should be at a temperature which is well out on the 
upper plateau of the energy-temperature transition curve. 

¢ average circumferential stretch of the pipe burst at 
+180 F was no greater than that obtained in atmospheric 
or subzero temperature tests. Shear-type fractures in 
semikilled steels have not been obtained to date on line- 
pipe burst tests at atmospheric temperatures. 

There is no mystery in obtaining 100 per cent shear- 
type fracture in a steel structure with the knowledge we 
now have of the transition temperature on steel. If the 
pipeline engineer wants to operate steel at 0 F, and de- 
sires to have a notch-ductile steel at that temperature 
which will always fail in shear, he is going to have to 
pay the price for specially alloyed, heat-treated steel with 
a Charpy transition temperature of at least — 100 F, and 


Gyroscopes for Inertial Navigators 
(Continued from page 835) 


employing preloaded bearings of the correct contact 
angle for isoelasticity. The rotor and housing shapes are 
also designed to achieve this condition. Note that the 
web of the rotor is considerably narrowed adjacent to the 
shaft, so that the shaft and bearings will be protected 
from excessive loading due to axial contraction of the 
rotor at operating speed. 

So far, discussion has been confined to ways of mini- 
mizing the disturbing torque L in the expression L = 
wH. Maximizing angular momentum H is a theoreti- 
cally sound approach to the problem. However, there 
are practical limits to what can be done in the direction 
of increasing mass and radius of gyration of the rotor. 
Weight and size are always at a premium in aircraft. 
Every pound added to an individual gyroscope usually 
adds much more than three pounds to a three-axis plat- 
form. 


Navigation-Gyroscope Rotors 


Navigation-gyroscope rotors are yp se run at 
velocities which are very conservative as regards ratio of 
operating stress to ultimate bursting strength. It is 
peor tempting to raise the rotor spin velocity. Theo- 
retically, this looks like the cheapest way of improving 
the ratio of angular momentum H to disturbing torque L. 
Unfortunately, several sources of disturbing torque 
go up as the deve or higher-power function of spin veloc- 
ity. There might be mentioned distortion of the rotor 

and liability to mass shife-—-under centrifugal accelera- 
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a value between 20 to 25 ft Ib Charpy V-notch energy, 
depending on whether the steel is Senile or heat- 
treated. 

The field girth seam showed ductility as measured by 
the stretch during burst testing at —50 F. There was no 
attempt made to place getllicial nowches in the pipe tested ; 
however, in some instances there were defects up to 12'/» 
per cent of the wall thickness such as chain marks, score 
marks, and gouges due to handling, which did not affect 
the test results. None of the pipes burst at 0 F or —50 F 
had any tendency to shatter. All burst fractures were of 
the cleavage type with chevron markings. All pipe 
tested at —§0 F developed in excess of the minimum 
mechanical properties a: ield and tensile strength re- 
quired for X52 expanded fine pipe. 


Conclusion 


These results provide a basis for judgment on the use 
of ordinary steels for low-temperature service condi- 
tion, as against specially alloyed, heat-treated steel (if 
obtainable in quantity) which would guarantee more 
notch toughness as insurance against the bad defect in 
the field that can cause a blowout burst. The facts sug- 

est that it is more economical to use commercial semi- 
Filled stecl of Grade X52 and exercise greater care in the 
field operations of welding and trenching. 

This implies increased supervision and inspection prior 
to covering the pipe, to prevent sharp, 
Standards of inspection must take into account the metal- 
Jurgical hazard due to notch effect. 


tion, which varies as the square of the spin velocity, In 
general, also, spin-bearing friction oan rotor-windage 
torque at high speeds require a motor power and heat 
input which largely offsets the advantages of higher H. 
The only known types of rotor support which are virtu- 
ally frictionless, viz., magnetic and electrostatic supports, 
have serious practical limitations as regards operation on 
an accelerated base. 

Rotor-drive motor considerations in navigation gyro- 
scopes are essentially similar to those in other kinds of 
gyroscopes, except that strictly constant-speed opera- 
tion, on the average, is usually essential, The reason for 
this is partly to avoid mass shift due to variable cen- 
trifugal or dental distortion of the rotor, and partly to 
insure that any deliberately applied control torques will 
result in a predetermined space-precession rate. This 
latter caeaaniiias is absent in gyrocompasses, gyro- 
verticals, and other gyroscopic equipment wherein the 
torquers function in a null system. 

Accordingly, one usually finds synchronous motors of 
the hysteresis type in navigation gyroscopes, Every 
effort is made to minimize power and heat inputs, by 
efficient design and by using as small a motor as will 
bring the rotor into synchronism with a reasonable 
margin of safety. 

Improvement of the navigator gyroscope did not come 
about all at once as the result of any single stroke of 
genius. In its essentials it is similar to the very first 
gyroscope made by the technician Froment for Léon 
Foucault over 100 years ago. Progressive increase of 
accuracy 1s the result of ingenious solutions of a number 
of problems and extremely close attention to a large 
number of details in engineering, design, and fabrication. 
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The engineer’s plan 
for California’s future 
waits, embroiled in 
politics. 

In this Wright Lecture, 
engineers are 

urged to enter the 
political arena. 


= life of the engineer is one of service to humanity, 
but the service is impersonal. He does not come into 
direct contact with the people he serves. The woman 
who appreciates her refrigerator may thank the dealer 
who sold it to her but = is seldom conscious of the 
engineer who designed it. The doctor who gave her 
medicine and the lawyer who gave her legal advice 
performed personal services of which she is very well 
aware, ind she is grateful. The engineer may have 
rendered her a greater service, but the gap between 
donor and recipient is so great that the recipient is not 
even conscious of the existence of the donor. 

The engineer is a wholesaler of service. Other 
professions are retailers of service and they are much 
closer to their customers. , 

Another reason why the public may be unappreciative 
of the service rendered by engineers, and why it is 
slow to call on him, is that the typical engineer is 
reluctant to talk about his accomplishments lest he 
appear vain and a braggart. He expects the results of 
his work to be sufficiently tangible to speak for him, 
He does not present his ideas in a clear, convincing 
manner. Typically, he resents the fact that the public 
does not Res smo J or accept his ideas until a public- 
relations expert has stepped in. The public seems to 
have the ides that the engineer is inarticulate and 
cannot state an idea simply and logically, but must 
have an attorney to speak SS him. For instance, the 
head of the Santa Clara Valley Flood Control districts 
is an attorney instead of an engineer. 

Dr. Wright suggested that if engineers would interest 
themselves in politics it would help to correct this 
condition and place them in positions where they 
could use their analytical ability to shape the policies 
of our country. U.S. Senator Ralph Flanders of Vermont 
is an example of an eminent engineer whose profound 
analyses of the problems of the government are received 
with a respect that is not accorded to the statements of 
the Roy V. Wright was unquestiona- 
bly correct when he said that politics offers a field for 
service that engineers should not neglect. Engineers 
should become more active in politics. 

Engineering has been defined as: ‘‘That profession 
whose purpose is to make the resources of nature availa- 
ble to mankind.’’ It is fitting therefore that we 
consider one of the greatest projects of all time to serve 
man by making ealbons of acre-feet of water available 
to him. 

Based on the 1957 Roy V. Wright Lecture presented at the Semi- 
Annual Meeting, San Francisco, Calif., June 11, 1957,"0f Tax Ameri- 
can Socuery or Macnanicat 
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The Californian Paradise 


Engineers may be remiss in politics but they have 
nevertheless been responsible for many of the blessings 
which their fellow men enjoy. Perhaps nowhere in rhe 
world is that truer than in California where nature and 
the engineer have combined to create a paradise. The 
network of electric distribution which brings power to a 
million switches—-waiting for the command to bring in 
the voice of Lily Pons or to turn the powerful rolls in a 
stec] mill—is essential to our well being. It would be 
impossible to describe all these works for which the 
engineer should be credited, but we can get an idea of 
the whole by considering the California water problem 

and the California Water Plan which has been devised 
by engineers to solve that problem. 

California is a state having an area of almost exactly 
100 million acres. It is about 225 miles from east to 
west and 750 miles from north to south. It has nearly 
every natural resource found on earth. Within a 
span of 90 miles it has a moutain that towers 14,495 fect 
bow sea level and a desert which is 282 feet below 
sea level. It has a sea coast that is about 1000 miles 
long and it has abundant harbors along this coast and 
on inland rivers and bays. About three fourths of the 
state is covered with rugged mountains and about one 
tenth of the state is irrigated valleys. Cities and urban 
developments occupy about one per cent of the area of 
the state, and about 15 per cent of the area is covered 
with rolling foothills between the valleys and the 
mountains. It has timber in abundance and it is rich 
in minerals. Its climate varies from the heat of the 
desert to the cool sea shores and to winter snows in 
the mountains. 


Redistribution of Water 


These resources, varicd and plentiful as they are, 
would be largely useless without a supply of water. 
For instance, California, with less than 8 per cent of its 

yp: iation living on tarms, leads all the states in cash 
income from agriculture. Most of this agricultural 
land is irrigated and about 90 per cent of the water used 
in California is used for irrigation. This intensive 
development results in California farmers receiving about 
12 per cent of the agriculeural income of the United 
States while the area of their land is only about 2 per 
cent of the total area. Every day some 1000 people 
come across the border to settle in California. New 
industries are started and branch plants are continuously 
built in California. Seashore and mountain recreation 
and health resorts are being continually established. 
All of these require increasing quantities of water. The 
number of people to be served continues to increase 
but the rainfall remains nearly constant. 

California has an abundant supply of water, but 
unfortunately about 70 per cent of this supply of water 
is in the northern third of the state, which needs only 
about 22 per cent of the total supply; the southern two 
thirds of the state, which needs 78 per cent of the total, 
has only about 30 per cent of the supply. The average 
annual! rainfall in some places in the northwest part of 
the state is over 100 inches and it is less than 2 inches in 
some places in the southeast part. Since it is not possible 
to move fertile valleys of the south into the rugged 
mountains of the north, it is necessary to move the water 
from the north to the south. The problem is further 
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complicated by the fact that in California it rains when 
little water is needed and the sun shines all summer when 
water must be used. 


The Water Plan 


California is saying to engineers: ‘‘It is your duty to 
store, on the average, 21 million acre-feet of water cach 
winter, and each summer to move it, on the average, 
about 375 miles and deliver it to our people.’’ This is 
an erder for storage of about 29,000 million tons of 
water cach year and a movement of about 10,000,000 
million ton-miles of water cach year. This is what the 
California Water Plan is designed to do. 

The Plan requires the construction of some 260 new 
dams creating reservoirs that will store 40 million 
acre-feet of water. The present capacity of surface 
water storage is about 20 million i a This Plan is 
estimated to cost about 12 billion dollars and its design 
is based on the ultimate development of the state. 
Its operation will serve the millions of people already in 
California and those who are coming into the State. 

The population of California is increasing at the 
average rate of 2000 every 24 hours. The service planned 
by the California Water Plan consists not only in the 
conservation and distribution of water but also the 
generation of hydroelectric power, flood control, and the 
development of fish, wild-lite, and recreation facilities. 


Feather River Project 


The first unit of the California Water Plan, the Feather 
River Project, was authorized by the 1951 State Legisla- 
ture. This project includes the Oroville Dam on the 
Feather River, 60 miles north of Sacramento. This will 
create a reservoir of 3'/» million acre-feet capacity and 
provide for the generation of 440,000 kw of electric 
power. It also includes the necessary pumping plants, 
canals, tunnels, and pipelines to convey this water, some 
of it more than five hundred miles, dewts through the 
central valley and on to San Diego in the south. On the 
way it will serve the people of the whole central part of 
the state. This project is estimated to cost about 
$1.5 billion. 


Salinity Control 


In working out the California Water Plan, innumerable 
secondary problems presented themselves and have been 
solved, or will have to be solved, before the Plan is in 
operation. Typical of these problems is that of salinity 
control. Fresh water comes down from the mountains 
into the rivers. Salt water comes up the same rivers 
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The Wright Lecture, established 

in 1949 in honor of Roy V. Wright, 
President of the ASME in 1931, 

is a tribute to his leadership of 

the engineering profession in political 
awareness and participation. 

He urged engineers to serve their 
country in every way, emphasizing 
service through public life. 

In this 1957 lecture, a California 
engineer and educator, who knew 
Dr. Wright, gives immediacy to 

the Wright thesis. 


from che Pacific, Fresh water is essential for irrigation 
and salt water is essential for navigation. 

If the two mix, the value of the fresh water is de- 
stroyed. Many types of barriers to keep the two kinds 
of water separated have been proposed. The Reber Plan 
presents the most claborate scheme. This would use 
two earthfill dams across San Francisco Bay, The 
proponents of this plan claim that it would result in 
the formation of fresh-water lakes in lower San Francisco 
Bay and in San Pablo Bay, Carquinez Straits, and Suisun 
Bay. 
These bays are all bodies of salt water fed from the 
Pacific through the Golden Gate. The opponents of 
this plan point out that these bays are the septic tanks 
for the entire Bay area and that they are flushed out 
twice a day by the tides. Each tide brings in about 
14,000 tons of oxygen and this now keeps these bays 
reasonably clean. Fhe tides also scour the ship channel 
through the Golden Gate. The opponents of the Reber 
Plan therefore claim that it oul maak in the bays 
being transformed into cesspools instead of into fresh- 
water lakes, and that the Golden Gate ship channel 
would become blocked and require excessive dredging. 

Many studies of this problem were made and the State 
Water Resources engineers decided that the best plan 
is the so-called Biemond Plan. This Plan rejects the 
idea of the Bay barriers and proposes to divert pure 
water from the Sacramento River at points above the 
encroachment of salt water, and to distribute this fresh 
water from these points through concrete-lined canals. 
Army Engineers are now building a model of the entire 
San Francisco Bay area and this is expected to furnish 
the answers to the many perplexing questions regarding 
this area. 


A Future Beyond Calculation 


When this gigantic project is in operation, engineers 
will have mes 2 the resources of nature available to man 
on a scale unequaled in history. The vast central 
part of California will be a paradise of growing crops 
instead of a semiarid region of ghost towns in which it 
is difficult to make a living. Men will find employ- 
ment in factories which cannot be built unless there is 
water for their operation, Cities and schools will be 
built and millions of men and women will live and raise 
families in a climate that is salubrious. All these 
benefits and many more are possible because engineers 
have had the vision to design the California Water 
Plan. 

However, men elected to the legislature are today 
debating and wrangling about the construction of this 
great project. They are divided into two factions; 
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the north and the south. Each refuses to allow progress 
unless its area gets just what ic wants. It is discouraging 
to observe the process of legislation where the activating 
motive is usually ‘‘what effect will it have on my 
chance of re-election’ rather than ‘‘what effect will it 
have on the welfare of the country?’’ The Governor 
of California was recently quoted as saying that needed 
legislation could be passed if ‘political ambitions and 
partisan political positions were settled.” 


The Political Arena 


Dr. Wright invited engineers to enter the political 
arena, It ts one in which no holds are barred. The 
typical sr tae hesitates; he is a neophyte and expects 
to apply absolute values. He knows that if a structure 
is properly designed and built it will function as planned, 
but if the legislature says that the water shall not flow 
down from the mountains to the thirsty valleys, the 
plan will never reach fruition, Dr. Wright's appeal is 
that engincers enter politics and bring to it high standards 
which will substitute the ideal of the common good for 
the present standard of individual benefits. 

Engineers can establish high standards in policy- 
forming political positions only by becoming active in 
politics and actively supporting men of high ideals, 
or by running for office themselves. Engineers are, in 
general, men of high ideals but are woefully lacking 
in unity of action and in political sense. They are 
regarded as men of and honesty of 
ae, and they could exert a powerful influence. 

owever, in our democratic form of government any 
group which will not actively participate in politics 
will have little or no influence on the kind of government 
under which we must live. The self-seeker and the 
crook love to see inactive citizens. 

The engineer in his work must be exact in analysis, 
and this exactness and single purpose for right is badly 
needed in every position in the government, from that of 
a city councilman to President of the United States. 
However, the ward worker who will work with his 
neighbors for better government is just as important as 
the office holder his fact offers an opportunity for 
young men to become active in politics without makin 
a carcer of it. In this way engineers could join wit 
others who are concerned with abuses in our govern- 
ment, and the united efforts of such people certainly 
would result in improvements. 

Engineers as a group are not civic minded. They are 
too much wrapped up and interested in their designs. 
They forget that the inaptitude of government may 
cause their finest designs to be perverted to the destruc- 
tion of mankind instead of, as they intended, to the 
good of their fellow men. If engineers were more active 
in politics, our State Governor could not complain that 
“political ambitions and partisan political positions”’ 
were determining the actions of our legislators. 

If engineers had more influence in the California 
Legislature, the California Water Plan would have a 
much better chance of bringing water, which is wasting 
down the Sacramento River, to the valleys where it ts 
needed. The water flowing down the canals would be 
a symbol of the integrity and judgment flowing into our 
political system. This world would be a better world if 
engineering students were taught more about people 
sal about politics even at the expense of being taught 


less about materials. 
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DESIGNING THE 


ae design objectives in gas-turbine engines for 
medium-displacement naval vessels include most of the 
requirements for aircraft units, but in different degree. 
Such vessels, notably escort types, have duty-profile 
characteristics demanding short periods at maximum 
power, and long periods at we ayy | star which may be 
only 15 per cent of the maximum. Restrictions on weight 
are less severe than for aircraft units, and it is practical 
and necessary to design for an operating life ten times as 
great. That means a blade life of 1000 hr at rated power, 
as against 100 hr for the aircraft engine, and 10,000 hr 
at cruising power as against 1000 hr tn aircraft. 

Economy must be assured at cruising conditions. 
This has led, in the past, to the design of complex 
engines employing multiple compression stages with 
intercooling and expansion stages having reheat com- 
bustion between the stages. The development of such 
engines into practical plants requires that many 
components be matched satisfactorily over a large range 
of operating speeds. 


Basic Engine Type 


The simplest arrangement, employing a single rotor 
and one turbine unit, cannot maintain acceptable values 
of specific fuel consumption over a wo speed range. 
Increased cycle efficiency can be obtained by the use of a 
separate power turbine, which permits the compressor 
section (with its own driving turbine) to operate at a 
higher speed and compression ratio for a given power- 
turbine speed—a ‘“‘free-power turbine."’ Through in- 

Contributed by the Gas Turbine Power Division and presented at 
the Gas Turbine Power Conference, Detroit, Mich., March 18-21, 
1957, of Tae American Society or Mecnanicat Enoineers. Con- 
densed from ASME Paper No. $7—GTP-7. 
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This model of a ship installation 
illustrates the multiengine concept 

as applied to naval gas turbines. 
Total weight of the basic 

engines is less than that of 

a single large turbine, while 
regeneration, essential at low 

wer outputs, is applied only 

to the single engine used for cruising. 
Further advantage accrues from 
the use of “free-power”’ turbines, 
in which the independent 
compressor units can be operated 
at higher speeds than the turbines. 


GAS 


A design philosophy for the gas-turbine engine as main 
propulsion unit for naval escort ships. Free-power gas 
turbines in multiple, for reliability and to preserve 
economy over the vessel's wide range of power demand. 


dependent operation of the compressor unit, pits fuel 
consumption is reduced at the lower power-turbine speeds 
in the highly loaded condition. But the power output 
at such a condition is several times greater than chien 
required to match the speed/power curve of the ship's 
propeller. A reduction in torque at the power turbine 
can be obtained only by operating the gas producer sec- 
tion at lower speed and efficiency. The single engine 
is, therefore, oversized for the lower oapesanias 
speeds. 

This condition may be overcome by the use of several 
engines, driving a single output shaft and propeller. 
Since these units can be operated singly at fe owest 
powers, and together at the highest powers, the re- 
quired speed/power curve can be obtained at acceptable 
values of specific fuel consumption. Thus multiple 
engines of basically simple design can be employed to 
produce acceptable economy far more attractively than 
the complex engine. Reliability is improved by virtue 
of the simplicity of the individual units, as well as by the 
fact of several independent engines. 

With multiple units, the total weight of the basic 
engine is reduced for a given output and stress level. 
This follows from the fact that, when scaling an 
engine, if all dimensions are increased linearly by 
the same factor and if the engine is then operated at the 
same tangential blade speed, the stresses in the parts 
will remain the same. The power output, which is 
proportional to the air mass flow, will be increased b 
the scale factor squared. The weight, however, will 
be increased by the scale factor cubed. This favors 
the use of onal units where low specific weight is re- 
quired. But in smaller engine sizes, the weights of the 
control system, pumps, and accessories, together with 
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manufacturing limitations, tend to influence the total 
weight to a greater degree, and a point is reached where 
further reduction in size will produce no improvement 
in specific weight, This point probably corresponds 
to an engine size in the range of 20 to 40 lb per sec at the 
present stage of the art. 

The deficiencies of the simple-aircraft type of engine 
at low power outputs can further be alleviated by the 
use of a heat pron ion In marine installations, re- 
generation is most effectively employed during low-com- 
pression ratio cruising, where economy is important, 
rather than at the high power outputs required for 
brief emergencies. In the multiengine installation, 
therefore, only the single engine used for cruising need 
be regenerated. Since the space available is relatively 
great, compared with pence installations, and frontal 
area is unlimited, it is possible to use the stationary 
type of exchanger rather than the more compact and 
complicated rotary type. 


The Main Components 


Compressor. Reasonable fuel economy (0.6 lb per 
shp-hr) in the multiengine, simple-cycle type of power 
unit demands the use of pressure ratios of the order 
of 7:1 at the nonregenerative rated power condition, and 
5:1 at the regenerative, reduced-speed condition. These 
pressure ratios can be achieved cither by a two-stage, 
centrifugal compressor, or by a multistage axial com- 
pressor. In the past, the centrifugal machine has en- 
joyed a favorable reputation for mechanical robustness, 
cheapness, and flexibility of operation. Axial-flow 
machines have demonstrated superior aerodynamic 
efficiency, and their small frontal areas have tarmac 
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their employment in aircraft engines. The generally re- 
duced flexibility of the axial machine arises from its typi- 
cally steep pressure-flow-quantity characteristic which 
requires operation of the unit near surge to obtain high- 
pressure ratios and efficiencies, The esas characteris- 
tic of the centrifugal machine permits its operation away 
from the point of surge, but the reduction in ultimate 
achievable compressor efficiency imposes too great a 
compromise on engine performance, in view of the 
present state of the art of axial-machinery design. 

The most recent axial-compressor designs have rela- 
tively flexible characteristics, with large areas of high 
efliciency over a wide range of speeds. The employment 
of the multiengine concept, with engines of the free- 
turbine type, reduces required compressor-speed range 
to a minimum and favors the use of the high-efficiency 
axial machine. 

For naval use, the axial machine can be so designed as 
to reduce operating stresses and provide a rugged ma- 
chine. A large hub/tip ratio may be employed to 
minimize the blade centrifugal stresses for a given tip 
speed and taper ratio, and the blade chords may be made 
large to minimize the gas-bending stresses. The result- 
ant increases in weight and frontal area are of small 
significance in a marine engine. The blade chords must 


be sufficiently large to withstand continuous operation 
under heavy, critical-frequency excitations. The use of 
stainless-steel blading 1s indicated, to provide the 
maximum resistance to vibration-induced fatigue aug- 
mented by the highly corrosive atmospheric conditions 


met at sca. Provision must be made for the removal of 
salt deposits from the blading during operation, by means 
of idem sprays in the compressor intake. 

Compressor castings can be of stainless steel of heavier 
and stiffer design than in aircraft engines, reducing to a 
minimum the amount of tip clearance lost due to casing 
distortion. A longer, more efficient diffuser can be 
used. Compressor casings and diffuser can be designed 
so that mee 2 access to the engine bearings is possible 
without complete engine disassembly. 
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Turbine. The requirement for maximum = specific 
power and minimum specific fuel consumption dictates 
the employment of the highest possible curbine-inlet 
temperature. To accommodate the high gas tempera- 
tures, turbine-blade stresses are reduced to a minimum 
by the use of large chords and taper ratios. The use of 
he best high-temperature, forged blade alloys is ap 
propriate, while economy in the use of critical alloys 1s 

yssible by the employment of a iower-temperature 
Rerematedte alloy for the turbine disks. The disk- 
rim temperature can be maintained at 2 sufficiently low 
value by the use of a small amount of cooling air tapped 
from the compressor outlet. The provision of a small 
extension of the blade, between the platform and the 
fir-tree fixing, reduces the heat input to the disk rim from 
the blades and reduces the thermal stresses in the disk. 
This is important in an engine designed for long life 
with many reversals of stress 

In the design of stator assemblics, the use of redundant 
types of structure must be avoided. The hot vanes may 
consist of small individual pieces supported and located 
in position but free to expand and contract independently 
of the supporting structure. A double-wall structure, 
which reduces the rate of heat input to the turbine casing, 
is provided if the rotor shrouds are formed as a series of 
short segments supported and located from the casing in a 
similar manner to the stator vanes. This construction 
permits the casing to operate at a much lower tempera- 
ture which, in turn, permits the use of a cast steel having 
a low coefficient of thermal expansion. This reduces the 


amount of blade radial-tip clearance necessary to prevent 
rubbing during the transient conditions arising after 
starting and run-down. 

These considerations apply, in particular, to the high- 
pressure turbine driving 1% compressor. The mechani- 
cal design of the power turbine may be similar to that of 
the compressor turbine, although the provision of ex- 
tended blade roots and disk cooling is usually unneces- 
sary. The power-turbine temperatures and stress levels 
are relatively low. 
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A length of diffuser section between the two turbines 
favors the power turbine by permitting a reduction in the 
gas axial velocity and blade speed to suit the lower tem- 
perature level. The exhaust diffusion in marine engines 
must be more complete than that acceptable in cables 
Mo mp aircraft, where quite large values of exhaust ve- 
ocity can give good propulsive pr hiner The use of a 
heat exchanger in a marine engine requires the diffusion 
of the exhaust to a low velocity to minimize pressure loss. 

Combustor. Since lightness and compactness are 
not essential, marine combustcrs may be designed to 
achieve intensities of less than one quarter of typical 
aircraft values, to the great benefit of efficiency in terms 
of pressure loss. The relative unimportance of frontal 
area would suggest location of the combustor remotely 
from the engine axis. This would permit some reduc- 
tion in rotor length, and it might be claimed that a 
more uniform temperature profile could be obtained 
at the turbine inlet because of an additional length of 
duct available for mixing. However, such a remote 
location necessitates a length of hot, high-pressure duct 
with elbow bends introducing pressure losses. It im- 
pairs control of inlet-temperature distribution. Such 
control is desirable because it permits the development 
of a radial temperature profile which reduces the tem- 
= in the highly stressed region at the root of the 

lade and increases it toward the tip. Considering all 
the factors, remote location of the combustor is difficult 
to justify even in the event that more bearings and 
supports be required with the “‘in-line’’ arrangement. 


Combustors suitable for use in line with the turbine 
are annular, can-annular, and multican. Where fron- 
tal area and weight are not critical, the multican arrange- 
ment provides the maximum of access to the combustion- 
canines liners and fuel nozzles, while the provision of a 
bearing, its supporting structure, and its oil and air 
supplies in front of the turbine rotor is simplified. 

Bearings and lubrication. Unlike aircraft engines, 
marine engines are seldom required to operate or start 
at ambient temperatures much below 40 F. Starter 
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motors of much larger capacity can be provided, and 
salt-water coolers can be used in the oil system to re- 
move heat generated in the bearings. Therefore the 
inherently greater power loss of the plain, sleeve-type 
bearing can be tolerated in the marine engine. Sleeve 
bearings possess advantages that heighten their re- 
sistance to fluctuating lade induced by wave slap and 
detonations occurring during naval actions. 

The life of sleeve bearings is not limited by metal-fa- 
tigue phenomena. Sleeve bearings insure against exten- 
sive damage to the main rotor, in the event of bearing 
failure, since location of the shaft is retained. An ax- 
ially split bearing configuration is possible which will 
facilitate inspection rom removal of bearing shells or 
main rotor elements without removal of the engine from 
its mountings. 

A bearing big enough to accommodate a turbine shaft 
is more than large enough to resist the maximum op- 
erating loads. Because lightly loaded journal 
bearings tend to become unstable at high speeds, giving 
rise to oil-film whip and whirl, an inherently more stable 
bearing than the simple sleeve type may be necessary. 
This may take the form of a lobed bearing, or a tilted- 
pad type. A flexible turbine design will specify the 
simplest type of bearing, but will provide for the casy 
substitution of more stable types during the develop- 
ment stage, if this should become necessary. 

Miscellaneous features. The multiple-engine  instal- 
lation must employ a transmission which will permit 
any number of engines to drive the single output shaft. 
A clutch must be incorporated between cach power 
turbine output shaft and the combining gear box, so that 
the turbine can drive, but cannot be driven from the gear. 
The engine control system must provide for automatic 
ueisliag of engine operation. henever the need for 
increased power requires that an additional engine be cut 
in, the control must automatically initiate the starting 
cycle, energize and engage the clutch at the most suitable 
moment, and accelerate the gas producer to the 2 ay 
speed——and then execute a similar automatic cycle for 
when reduced power is riate. 

Large-diameter air-collecting scrolls and ducts are nec- 
essary between the heat exchanger and the engine, to mini- 
mize pressure losses. Flexible members must be pro- 
vided in the ducting to allow for the inevitable misalign- 
ment of the components. The mountings of the engine 
components must not restrict their expansion relative to 
the cool structure of the ship, but must adequately locate 
them and resist the loads arising during operation. 


The Installation 


Normally, additional space must be provided between 
the engines and other components to insure ee 
However, this provision does not detract significantly 
from the inherent compactness of the gas-turbine power 
plant, and the total space required is rather less than half 
that for a steam turbine and boiler installation. The 
specific weight is less than 7 lb per hp for a complete gas- 
turbine plant, including heat exchanger and transmission- 
reduction gearing, and designed for a life of 10,000 hr. 
Comparable figures for aircraft and steam-turbine instal- 
lations would be 0.6 and 30 |b per hp. 

The engine family which has been evolved from the de- 
sign philosophy detailed in this paper provides attractive 
power plants for such applications as landing craft, patrol 
vessels, mine sweepers, smal] and medium combat ships, 
escort vessels, and transports. 
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pressor, favored in aircraft turbines, 
since weight and frontal area are not 
increased blade chord and increased 
ratio can reduce stresses and 
to a rugged ma 
Left; Because of the highly loaded 
condition .of the cruising 
the multiengine, free-power installa- 
high pressure ratio can be 
maintained in its compressor. The 
curve shows the 5:1 ratio 
Got 71 elo). 


The afterglow “trails” indicate the direction of harbor traffic. 


Right, artist's interpretation of what an experienced navigator 


“sees” in true tracking presentation. 


True Tracking Radar 


Sperry Gyroscope Company's ‘‘true tracking’’ radar, 
installed aboard the company experimental shipWanderer, 
is the first and only adaptable marine radar equipment 
to combine off-center radar positioning and a panoramic 
presentation of all moving and stationary objects within 
range of a radar scanner. 

True tracking radar virtually presents on the radar- 
scope an aerial ‘motion picture’’ of vessels within range 
of the scanner. True tracking offers to the trained ob- 
server immediate differentiation between moving vessels 
and stationary objects. In a panoramic picture presen- 
tation, moving objects, including the radar-equipped 
ship, appear in perspective as moving blips of light with 
small, glowing, cometlike tails indicating course of 
travel, Stationary objects, such as land, docks, and 
buoys are clearly defined, stay fixed on the scope, and 
have no afterglow trails. Although this projection does 
not completely eliminate plotting, it enables the experi- 
enced navigator to instantaneously “‘see’’ and estimate 
true speed and course of all nearby vessels. 

The off-center positioning device, also recently intro- 
duced, was initially developed for land-based stations and 
used for monitoring and controlling river, canal, and 
harbor traffic, This new feature, now available for ship- 
board use, allows navigators to position their ships elec- 
tronically anywhere on the radar picture tube, Off- 
center positioning not only retains ‘‘close-in’’ definition 
and resolution of targets, te by moving land masses off 
the scope, the radar observer can scan greater area with- 
out changing the range scale. Off-center positioning 
provides an added safety factor for towboat operations 
requiring pin-point definition ahead of tow; provides 
coastal ships with sharp definition of shore check points, 
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Briefing the Record 


Abetracte and Comments Baged on Current Periodicals and Events 


Left, actual photo of a “true tracking’ radar presentation. 


J. J. Jaklitsch, Jr., Editor 


Left, conventional radar presentation emphasizes ‘‘no traffic” 
land mass. Heavy traffic indicated at edge (west) of scope. 
Right, off-center radar feature retains land check points (east), 
but also brings onto scope ship traffic formerly unobserved. 


at the same time permitting the master to detect ap- 
proaching vessels. 

Off-center positioning control—a requirement for true 
tracking presentation—is a factory or field modification 
to Sperry's Mark III radar. True tracking is obtained by 
means of a small computer attachment which resolves 
ship heading and speed into proper signals. 


Computing Satellite Path 


Tue Vanguard Computing Center, where high-speed 
electronic calculations will predict future orbits of U. S. 
scientific satellites, will be operated under a Navy con- 
tract by International Business Machines Corporation. 
An IBM 704 magnetic-tape-operated Electronic-Data- 
Processing System will be used. 

One of the output devices which will be linked with 
this machine is the IBM 780 Cathode Ray Tube Output 
Display. This is a visual display unit which pictures 
the output of the computer in the form of graphs, geo- 
mawiedt figures, engineering symbols, or words and 
numbers—just as they might appear on the screen of a 
home television receiver. 

Some of the toughest problems in establishing earth 
satellites for scientific research during the International 
Geophysical Year will concern proving that the satel- 
lites are orbiting, measuring these orbits, and subse- 
quently predicting future orbits. 

Initial U. S. satellites, planned for launching under 
Project Vanguard, will be 20 in. in diam and will speed 
at more than 18,000 mph in an elliptical course at alti- 
tudes of from 200 to 1400 miles above the surface of the 
earth. 

U. S. Naval Research Laboratory scientists in the 
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IBM 704 COMPUTER 


MINITRACK STATION 


Map shows man-made earth satellite at various positions in its orbit. Satellite in position at far left, 1, 


is sending a radio signal to Minitrack receiving station, 2. 
in Washington, D. C., 3. 
Minitrack stations throughout the world. 


Vanguard program say that tracking this satellite will 
be as difficult as locating a golf ball traveling at the speed 
of sound at a 6000-ft altitude. 

Initial acquisition and later tracking of the man-made 
moon by adie techniques will be assigned to a ‘‘Mini- 
track"’ system, designed by Naval Research Laboratory. 

A subminiature radio transmitter with battery power 
enough to operate for several weeks will be installed in 
the satellite to reach antennas of ground tracking stations. 

As the satellite crosses the area of these stations, they 
will measure its angular position by phase-comparison 
techniques, recording its ‘‘signature’’ automatically 


Engine Balancer 


TAKING an auto engine's ‘‘pulse’’ at any running speed 
permits measurement and correction of engine unbalance 
to a greater accuracy than heretofore possible. 

Already in limited use on assembly lines, the General 
Motors Research Staff's Pulse Synchronized Unbalance 
Indicator, PSUI, is scheduled for expanded service. 

The PSUI balances an engine faster than any former 
type of General Motors Research balancer, and is smaller 
and less expensive than earlier types. 

The new PSUI unit is mounted in a control cabinet and 
is capable of detecting both amount and location of any 
engine unbalance, both at the flywheel and the fan-belt 
pulley at the front end of the crankshaft. 

When an engine reaches the end of the assembly line, 
it is put on a stand for its final “‘hot’’ test. Seismic 
magnetic pickups at cach end of the engine detect unbal- 
ance. Timing or synchronized pulses from the ignition 
are employed to determine location of the unbalance. 
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Signal is relayed to IBM 704 computer 
Computer processes message and predicts future orbit of satellite for other 


Analysis of these signatures will give the complete 
orbital history of the satellite's passage. These data 
will be flashed to the Vanguard Control Center at the 
Naval Research Laboratory. Here they will be relayed 
to the Vanguard Computing Center for the complicated 
job of calculating ri compiling satellite ephemerides 
(timetables of the expected locations of the satellite at 
regular intervals during its future life). 

It will be these schedules, when signaled to optical 
tracking stations around the world, which will allow 
watchers to train their instruments at the right place and 
time for precise observation of the satellite. 


When the engine gets its final run-in adjustments at 
various throttle settings, the operator of the new PSUI 
unit simply checks two pairs of dials 

Each set of dials informs him simultaneously of both 
the amount and location or angle of unbalance at one or 
both ends of the engine 

Both the flywheel at the rear, and the fan-belt pulley 
at the front of the engine have evenly spaced holes near 
their outer rims for canceling out unbalance simply by 
riveting small weights in the hole opposite the “heavy” 
side of the flywheel or fan-belt pulley. 

The complete engine receives a ‘‘totalizing”’ or over-all 
balance to cancel out any “‘stacking’’ of unbalance by its 
individual rotating parts. 

The improved quality of this new balancing tech- 
nique is due in part to the elimination of other rotating 
equipment that was required on earlier balancing ma- 
chines. The same sochalane of electronic balancing 
appears feasible for other specialized balancing problems 
of individual engine parts. 
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Numerically Controlled Milling Machines 


Two significant ‘‘firsts’’ in numerically controlled 
machines for automatically milling complex airframe 
spar and skin sections in both plane and missile produc- 
tion have been achieved at the Fond du Lac, Wis., 
plants of Giddings & Lewis Machine Tool Company. 

The Variax, first variable-axis airframe agp 
machine to operate solely by magnetic-tape commands 
has been shipped to Lockheed Alecrett Corporation, Bur- 
bank, Calif. 

Simultaneously, final cutting tests and approval by 
defense department and aircraft industry technical teams 
have been given the first regular production model spar 
and skin-milling machine ever to be equipped with 
numerical control. Shipment of this machine will be 
made shortly to The Martin Company, Denver, Colo. 

Both machines represent initial deliveries, in their 
respective design categories, on a quantity order by Air 
Materiel Command of the United States Air Force. Both 
also feature the Giddings & Lewis pioneered Numericord 
system of magnetic-tape control over all es 
functions whereby decimal, numerical data, programme 
directly off part drawings, are converted Doosaenieatiy 
into time-motion electrical machine-com- 
mand signals. See August, 1955, issue of MmecHaNIcAL 
ENGINEERING, pp. 683-685. 

Variax machines fully match airframe structural prog- 
ress in their ability to mill increasingly intricate designs 
at high rates of production. Such airframe designs olen 
involve profiles derived from loft data, generated step 
cuts, continuously variable — pocket and multiple 
recess milling, internal variable angles, and machine 
control governed by element-line geometry —operations 


Variax 5-axis machines provide wide-angle swivel of the 
machine column and of the head on its segmental saddle ways, 
in addition to column and head travel, and depth control pro- 
vided on the 3-axis models. All machine movements are 
numerically controlled for completely automated operation. 


completely out of che question for conventional milling 

Variax is ideally suited to production machining of 
such parts, whether the material be ferrous or nonfer- 
rous, billet stock or forgings, generating a correctly 
finished surface that does not require additional ‘‘blend- 
ing’’ or hand finishing. This is accomplished by ma- 
chining with either the flat end surface of an ‘‘end mill" 
type cutter, or the side of such cutter, or a combination 
of both cutting surfaces, when the configuration permits. 
By utilizing + combination of movements available in 
the Variax head, it is possible to position the tangent 
cutting line of the cutter coincident with the element 
lines which generate the surface geometry of the work- 
piece. 


Swivel of the head, on its segmental saddle ways, for a 5-axis 
Giddings and Lewis numerically controlled Variax profile- 
milling machine. Continuously variable angles as well as 
other increasingly intricate designs can be milled. 


Movements of Variax machines are derived from a 
combination of (4) horizontal movement of the column 
upon its runway, and (4) vertical movement of the 
saddle on its column ways for 360-deg-path control in 
the plane of the angle plate where the work is mounted. 
In addition, the company’s 5-axis machines provide (c) 
depth motion through movement of the seal ahah the 
spindle axis, (d) head swiveling in the saddle plane on 
segmental ways to achieve a transverse-tilt function, and 
(e) column swiveling, on an axis coincident with the 
extension of the cutter center line, to give longitudinal 
tilt, making up angular motions to the spindle that 
have a common locus point on the spindle axis. These 
provide a programming plane where zero movement of 
the cutter axis exists during angular displacements of the 


The spar and skin-milling machine, equipped with numerical 
control, has been approved by the Air Materiel Command for 
shipment to The Martin Company's Denver, Colo., missile 
plant. 


Both horizontal and vertical heads are mounted for 


High-Efficiency Fly-Ash Collectors 


Two of the largest collectors ever designed for the 
high-efficiency removal of fly ash will be incorporated 
into the Astoria and Arthur Kill stations of the Consoli- 
dated Edison Company of New York, N.Y. Essentially 
identical, with the exception of precipitator outlet flues 
to the stack, the equipment is expected to go into opera- 
tion at the Astoria station during 1958 and at the 
Arthur Kill station during 1959, according to present 
schedules. Each Research-Cottrell fly-ash collector will 
clean 1,400,000 cfm of flue gas at 300 F from a Babcock & 
Wilcox reheat boiler that will generate 2,500,000 Ib of 
steam perhr. The design efficiency of these combination 
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tool, eliminating corrections and compensations that 
would otherwise be necessary. 

On §-axis Variax machines, all cutter-axis motions are 
infinitely variable and completely co-ordinated by 
numerical programming which defines continuous con- 
trol of all movements 

The machine being readied for shipment to The Martin 
Company is a standard design Gidding & Lewis spar 
and skin-milling machine, equipped with the company’s 
exclusive Numericord system of magnetic tape control. 
The exceptionally rigid, closed rectangular arch and rail 
design permits interchanging ferrous and nonferrous 
cutting heads supplied with cach machine, making it 
quickly adaptable to the work required on cither class 
of material. 


dual-type profiling. The machine is supplied with an addi- 
tional ob meer soe milling head of each type, permitting the 
widest flexibility in quddaie setups, and quick adaptability 
to work on either class of material. 


mechanical-clectrostatic precipitators is higher than any 
similar fly-ash collectors previously andened by Con 
Edison. 

The fly-ash-collection system, designed and to be 
installed by Research-Cottrell, Inc., Bound Brook, N. J., 
will consist of a standard combination design incorporat- 
ing a double-deck mechanical-collector arrangement 
preceding the electrostatic precipitator, The precipita 
tor will have complete top rapping of both collecting and 
discharge electrodes. The boiler at each plant will have 
two collectors of four units each, each unit consisting of a 
mechanical collector followed by four sections of electro- 
static precipitators in series. Each of these sections will 
consist of 28 ducts, each 20 ft high by 22 ft long. 
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Perpetual form control, through the use 
of a motor-driven cutter in contact with 
the grinding wheel, makes possible the 
complete automation of production 
grinders. The complete setup of a 
Jones & Lamson 6 X 46-in. thread 
grinder with a cemented-diamond-par- 
ticle cutter and perpetual-form-control 
dressing mechanism is shown in the 
photo to the right. 


On the opposite page, a simple CDP 
cutter is mounted in a J & L perpetual- 
form-control feed cylinder, here removed 
from the machine. The entire cylinder 
feeds forward keeping the cutter in con- 
tact with the wheel. Pressure jet cool- 
ing is used. 


Below is a close-up of the Koebel 
cemented-diamond-particle cutter which 
dresses the wheel. Thousands of fine 
diamond particles are embedded in the 
powder-metal cutter body. 


Perpetual Form Control 


CompLete automation of production grinders is made 
possible by perpetual form control of grinding wheels. 
A motor-driven cutter in contact with the grinding 
wheel, which continuously shapes and sizes the wheels, 
maintains an accurate form in spite of wear. 

Jones & Lamson Machine Company, Springfield, Vt., 
and Koebel Diamond Tool Company, Detroit, Mich., 
have been developing the process and necessary equip- 
ment over the past five years. 

Hundreds of thousands of parts can be ground with a 
single cutter with no change in accuracy, although a 
number of grinding wheels are worn out. Grinding 
wheels can also be shaped directly from the solid when 
this is desirable. 

The cutter is the culmination of efforts by the Koebel 
Diamond Tool Company to develop methods of using 
diamonds of smaller size. The patenting of the pow- 
dered-metal technique for mounting diamonds in 1930 
was the first big step in achieving the process. Diamond 
powder can be used with this el af mounting, and 
the different characteristics of the individual diamond 
particles are compensated for in the average dressing 
action of the many points. It is no longer necessary for 
the operator to use judgment in adjusting the dressing 
action to accommodate the unique characteristics of the 
individual diamond. 

It will be possible to utilize man-made diamonds or 
other ‘‘superhard’’ materials as substitutes for natural 
diamonds, assuming that they will be offered in fine par- 
ticle sizes. 


MECHANICAL ENGINEERING 


ie j , j 
4 
868 


Privately Owned Standards Laboratory 


DesiGNep to provide a convenient service supplement- 
ing and extending that of the National Bureau of Stand- 


ards, the IT&T Standards Laboratory at Clifton, a & 
is active in the entire field of primary metrology. The 
new facility, for testing master gages and master clec- 
trical instruments, is one of the best equipped privately 
owned installations of its kind in the world. 

The laboratory is a room within a room, isolated from 
vibration, shock, and the environmental conditions of 
the Federal Telephone and Radio Company plant in 
which it was built. The floor is a slab of reinforced 
concrete, 12-in. thick, floating on a vibration-absorbing 
material that, in turn, is in a concrete-lined pit. Flex:- 
ble material isolates the floor from the walls and plant 
floor. Air conditioning with special filtering maintains 
the mechanical laboratory at 20 C and the electrical labo- 
ratory at 25 C, the recognized standards for those types 
of measurements. Positive air pressure is maintained so 
that all leakage is to the irs preventing dust from 
entering 

The mechanical laboratory checks all master gages 
such as gage blocks, threaded and plain set plugs and 
ring gages, thread-measuring wires, master gears 
certifying them for dimensions, surface roughness, and 
hardness (for hardness-testing gages). This service and 
the comparable service for electrical master instruments 
are available to private companies, to organizations such 
as universities and scientific foundations, to U. S. Govern- 
ment agencies, and to International Telephone and 
Telegraph system companies throughout the world. 
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Automated Air Defense 


Tue first operational ground-control intercept system 
of the Air Force to work on the principle of electronic 
automation has been developed in the Electronic Re- 
search Laboratories at Columbia University. An analog 
computer and other components automatically guide 
American interceptor yer to approaching enemy air- 
craft, furnishing signals which are automatically incor- 
porated into the fire-control system of the intercepting 
aircraft. 

The Columbia computer performs the basic tracking 
and computing required in an over-all system which re- 
ceives data from jong-range radars, tracks potential hos- 
tile planes, and then automatically directs interceptors 
to the oncoming target for the kill. 

If desired, the signals may instead be given verbally to 
the pilot. 

The computer and its storage and display components 
are known informally in the Air Force as the ‘'Ragazzini 
Computer’’ or the “‘Ragatrack.’’ It is named 
R. Ragazzini, professor and executive officer of the 
Department of Blectrical Engineering at the Columbia 
School of Engineering. 

General Electric's Heavy Military Electronic Equip- 
ment Department at Syracuse, N. Y., is now producing 
the system in quantity for the Air Force. 


Element 102 Discovered 


Nosetiuom is the name proposed for element 102 by the 
Britons and Americans who participated with Swedish 
scientists in the research that led to its discovery at the 
Nobel Institute for Physics, Stockholm, Sweden. 

The joint international research team included scien- 
tists from the Chemistry Divisions of the Argonne 
National Laboratory, Lemont, Ill., the Atomic En- 
ergy Research Establishment, Harwell, United King 
dom, as well as staff members of the Nobel Institute for 
Physics, 

The new element was found by bombarding curium, 
which is element 96, with carbon ions accelerated in the 
cyclotron at the Nobel Institute, which was more effec 
tive than the one at Argonne. Argonne provided the 
very rare isotopes of curium used in the experiments, 
which were shipped to Harwell, where they were pre 
pared for the experiments. 

Harwell also provided carbon-13, which was used as 
the bombarding particle. The Nobel Institute provided 
the cyclotron, some special equipment, and a staff of 
physicists, chemists, and technicians. 

The clement was recognized by its unique nuclear 
properties, such as its half-life and radiations, and by its 
chemical properties typified by its behavior on an ton 
exchange resin. The possibility that element 102 might 
be thorium of a type produced at the University of Cali 
fornia Radiation Laboratory, which had similar proper- 
ties, was considered. Additional experiments proved 
that the clement was new, and not thorium. 

This isotope of element 102, thought to have an atomic 
mass number of 253, is very unstable, has a half-life of 
about 10 to 12 min, and emits alpha particles. 

This is the fourth element discovered since 1955 when 
elements 99 and 100, Einsteinium and Fermium, were 
found in the debris of the first H-bomb, and element 
101, Mendelevium, was discovered in the laboratory 
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This expansion engine can 
be used in the production of 
liquid oxygen, nitrogen, and 
other gases, and in the separa- 
tion of gases by liquification 
at temperatures as low as 
300 


Expansion Engine 


AN BXPANSION engine for gas liquefication service ca- 
pable of handling temperatures as low as — 300 F is an- 
nounced by The Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. 

Designed to handle inlet pressures up to 3000 psig, the 
new yrs as engine meets the requirements for indus- 
trial refrigeration, liquefication of gases, and separation 
of gases by liquefication. 

A reciprocating-piston type machine, the expander 
engine generates shaft horsepower as a useful by-product. 
Converting the energy of gas expansion through a piston, 
cylinder, and crankshaft, the expander engine can be 
coupled directly to a compressor drive shaft, an elec- 
trical generator, or a brake as desired. An air flow of 
250 lb per min at 3000-psig inlet pressure and 250-psig 
outlet pressure develops over 200 bhp at the crankshaft. 
Regulation of air or gas capacity can be easily controlled 
to suit the needs of any particular plant. 

The expander engine's wide range of flows and pres- 
sure ratios is accommodated through a variable cutoff. 
In operation, gases are admitted and discharged through 
timed inlet and exhaust valves. Variable cutoff from 
zero to 50 per cent of stroke is provided by the inlet cams. 

Frosting of springs and associated valve-operating 
mechanism is minimized by totally enclosing valve gear 
for pressurization with nitrogen or other gases if that is 
desired. 

The Cooper-Bessemer JX-14 expander engine operates 
in conjunction with either centrifugal compressors or 
ting compressors. 

idest application of these combinations is antici- 
"same in the cryogenic fields, namely, the production of 
iquid oxygen, nitrogen, and other gases, and in the 
separation of gases by liquefication. 


Boiler Circulation Theory 


A major research project, relating to the fundamentals 
of circulation theory in high-pressure boilers and other 
types of evaporative heat exchangers, is being sponsored 
by the Water-Tube Boilermakers’ Association of London 
with the actual research work being carried out by the 
Department of Engineering in the University of Cam- 
bridge. 

The primary object of the research is to establish 
experimental data relating to the pressure drop and flow 
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conditions of a steam-water mixture flowing ms 


heated and unheated pipes at pressures up to the critical. 
Studies are being made of the effect of several variables, 
including pressure; heat-input rate; internal diameter, 
and inclination of test section; the velocity of the water 
entering the heated test section; and the dryness frac- 
tion of the emergent steam-water mixture. Little 
information on this subject is available, but it is a field of 
increasing importance, particularly in the design of high- © 

essure boilers for power stations and of heat exchangers 
for nuclear plants. The results may also be applicable to 
the design of water-tube boilers for marine use. 

While the research is not expected to revolutionize the 
design of high-pressure boilers, the results obtained 
should provide a scientific basis for the assessment of 
present design methods, and so possibly lead to improved 
designs. 

Experimental work begun at Cambridge in 1949 con- 
fined to a simple U-circuit at atmospheric pressure, with- 
out steam production in the riser, resulted in a unification 
of the existing, but previously conflicting, theories on 
the subject known as the “‘hydraulic,"’ “‘thermody- 
namic,’ and ‘‘expansion’’ theories of circulation. 

This theoretical analysis was published in a paper 
entitled ‘Research Into the Fundamentals of Boiler 
Circulation Theory,’ by R. W. Haywood, presented to 
the General Discussion on Heat Transfer, organized 
jointly by The Institution of Mechanical Engineers and 
Tue American Society or Mecnanicat ENoinegrs, and 
held in London in September, 1951. Because of the 
limitations of the experimental work undertaken at 
Cambridge in the absence of steam production, the 
Association agreed to _— an experimental research 
project proposed by the University as an extension to the 
existing work. Most of the available data on this sub- 
ject has been obtained at pressures of less than 100 psi, 
but the Association-sponsored project, essentially funda- 
mental in conception, is expected to provide much-needed 
data over a wide range evels. 

The various developments and a method evolved for 
determining the flow conditions from gamma-ray scan- 
ning have eon the subject of short individual reports to 
members of The Water-Tube Boilermakers’ Association. 
The results of the first full series of tests, already com- 
pleted on a 1-in-bore horizontal test section at five pres- 
sure levels-—250, 600, 1250, 2100, and 3000 psi—will be 


published in due course, together with the results that 
are obtained from other tube sizes at the various incli- 
nations. 
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In a typical transistor, above, a nega- 
tive voltage is applied between emitter 
and base, which causes a flow of elec- 
trons between the emitter and the posi- 
tive collector. The small fluctuating 
signal to be amplified is applied between 
the emitter and base, causing the nega- 
tive emitter voltage to fluctuate accord- 
ingly. The transistor amplifies be- 
cause the input resistance is lower than 
the output resistance while the input cur- 
rent is substantially equal to the output 
current. The result is a net signal 
power gain. 


“Spacistor” Semiconductor 


A mayor step forward in the art of amplifying or 
boosting electrical energy is claimed by physicists of 
Raytheon Manufacturing Company, Waltham, Mass. 

The semiconductor device, called a spacistor, which 
uses a wholly new principle, is as small as a transistor 
and operates electrically like a vacuum tube. 

Still in the research stage, spacistors promise two 
major advantages over today’s best transistors. Ampli- 
fication at frequencies up to 10,000 megacycles—as much 
as 50 times higher than transistors—is predicted. Be- 
Cause spacistors can be made from materials unsuited for 
transistors, they are expected to operate at temperatures 
as high as 500 C, or more than yee oe today's germanium 
or silicon transistors. 


Closed-Circuit 3-D Color TV 


Crosep-circuit three-dimensional color television has 
been developed by the General Electric Company for 
remote serving of reactors used in development of a 
nuclear aircraft-propulsion system. 

The color stereo system was developed to permit use of 
color-coded parts in reactor components, and to provide 
the degree of precise depth perception required for their 
correct positioning. The new system makes remote 
adjustments of parts much easier than by black and 
white two-dimensional TV. 

Developed for the Company's Aircraft Nuclear Pro- 
pulsion Department, ANPD, it is for use at the AEC’s 
test site, Idaho Falls, Idaho. ANPD is developing an air- 
craft nuclear propulsion system under contracts with the 
Air Force and the AEC. 
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-SPACISTOR 


Experimental assembly of Raytheon’s 
spacistor, /eft; functional diagram, above. 
A voltage applied between base and col- 
lector produces high electric field and 
virtually no current. A voltage, applied 
to the injector, causes electrons to enter 
the region of high field. The electrons 
flow extremely rapidly to the collector 
contact. This flow is modulated by 
application of a signal to the modulator 
as shown. Since the modulator draws 
only a negligible current, while causin 

the current between injector and col- 
lector to fluctuate, amplification results. 


Disclosure of the spacistor was made by Hermann 
Statz, Robert Pucel, and Conrad Lanza in a paper pre- 
sented at the recent semiconductor session of the IRE and 
the AIEE in Boulder, Colo. 

Invented after two years of intensive research, the 
spacistor may require three to five years more research and 
development before it will become commercially availa- 
ble. 
Among present electronic equipment expected to 
benefit materially from the spacistor, are guided missiles 
and rockets, radars, communications equipment, and TV 
sets. 

The spacistor retains many transistor advantages. It 
operates on a fraction of vacuum-tube power, having no 
filament to heat or burn out. Also, it can be tightly 
packaged in minute assemblies. 


The new General Electric TV system was described by 
company engineers as ‘‘currently not feasible for the 
American living room"’ but suited for adaptation to 
other uses for » tered uit television. 

The observer's viewpoint is effectively transferred to 
that of a camera equipped with a denl-opeical system 
having perspective similar to that of the observer's eyes, 

However, instead of presenting the pictorial image to 
two sensitive surfaces, as the human cyes do, the stereo- 
TV system presents two images to a single sensitive sur- 
face, a television tube, on a time-sharing basis. 

The frequency of the time sharing is at the picture 
rate of the television system, in this case, 90 pictures per 
sec. By alternating 45 pictures per sec for cach eye, 
engineers have eliminated any objectionable flicker, 
which might otherwise be present. 

A rotating shutter in the special color-TV camera alter- 
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nately transmits the scene as viewed from two points to 
the camera's tube. 

In the viewing console, light from the television image 
formed on the cathode-ray tube passes through a drum 
composed of alternate segments filcers with 
axes of polarization at right angles to each other. The 
drum revolves in synchronism with the television frame 
rate of the camera and polarizes alternate frames ver- 
tically and horizontally. Thus all left-eye pictures are 
polarized in one direction and all right-eye pictures 
are polarized in the other direction. 

An observer viewing the screen--with his polarized 
spectacles-—-sees the left optical path with his left cye 
and the right optical path with the right. 


Tape Cable 


Execrricar cable in tape form with polyester insula- 
tion, trade-marked Tape Cable, has been introduced by 
Tape Cable Corporation, Rochester, N. Y. 

Typically only 0.008 in. thick with 0.0015-in-thick, 
0.030-in-wide flat copper conductors, it is available in 
nine standard sizes in lengths up to 1000 fe with 9 to 50 
parallel conductors spaced 0.100 in. center to center in 
accordance with the recommended RETMA grid pattern 
for printed wiring, permitting use with printed-circuit 
connectors. eliminates the need for 
color coding. 

The Tape Cable has a high conductor density, 1160 
conductors per cross-section sq in. as compared with only 
225 for ordinary cable having number 22 wire insulated 
with 0.010-in, wall. Weight is only a fraction of stand- 
ard insulated cable, a 100-ft roll of 50-conductor Tape 
Cable weighing only 2'/, |b. 


A 50-conductor Tape Cable harness may be connected in a 
number of ways: A, 9-contact Tape Cable plug with rubber 
sleeve, wedge strain relief, and cinch connector; B, 14-contact 
Tape Cable plug with rubber sleeve, wedge strain relief, and 
Amphenol connector; C, 9-contact Elco plug and connector; 
D, 9-contact printed-circuit board, with bar strain relief, and 
Timmerman nuts for making wire connections; E, 9-contact 
Eleo plug and connector. 


d rapidly with a TCD-1 Tape Cable 
Stripper. Two motor-driven glass-fiber wheels remove the 
insulation and polish the conductors. The gap between the 
wheels is adjustable, permitting various thicknesses of insula- 
tion to be removed. Tape Cable may be stripped on one 
or both sides for soldering. v 


Tape Cable may be strippe 


Laboratory tests were conducted on the closed-circuit 
system using 250 ft of cable, but the cable can be length- 
ened to any required distance or replaced by a radio link 
without losing clarity, color, or three-dimensional effect. 


Correction 


By omission of a phrase in the article on the “‘Super- 
critical Generator,’’ p. 660 of the July, 1957, issue of 
MECHANICAL ENGINEERING, General Electric was credited 
with designing and building the steam generator. The 
last sentence of the paragraph beginning ‘‘Philo 6,” 
should have read, ‘‘General Electric designed and manu- 
factured the turbogenerator, and Babcock & Wilcox 
designed and built the steam generator.”’ 


Conservative ratings of 1 amp in free air and 300 volts 
with a maximum cable thickness of only 0.011 in., and 
low interconductor capacitance of less than 5 mmf per 
ft between conductors make it ideal for high-frequency 
applications, and 0 ot for most signal-circuit re- 
quirements. Interconductor capacitance can be reduced 
to under 1 mmf per ft in free air by grounding alternate 
conductors. 

Phenomenally high flex life permits successful use in 
go requiring continuous flexing on a radius of 
'/,in. Tensile strength is 80 lb per in. of width, greater 
than that of the soldered connections, and strain relief is 
provided by one of several means. 

All or any number of the conductors in a single cable 
may be stripped readily and easily in one operation by a 
pair of opposing high-speed glass-fiber wheels. The 
stripped conductors of each cable may be handled as a 
unit, and two or more cable ends brought together, dip 
soldered and insulated with tape to form a splice. 
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Base plate of the Engineering Test Reactor Critical Facility. 
Round tubes with pointed tips are ends of containers for neu- 
tron detectors which can - raised or lowered in tubes. 
Square tubes with slots are bottom ends of shim-rod guide 
tubes, to which are attached shock absorbers and seat switches 
to indicate when shim-safety rods are seated. 


Nuclear Briefs 
ETR Critical Facility 


Tue Engineering Test Reactor Critical Facility, ETRC, 
a 50-kw swimming-pool-type light-water-moderated 
and convection-cooled thermal reactor began operation 
in May. 

Located in a building adjacent to the Engineering Test 
Reactor, ETR, the ETRC was designed, built, and is 
operated by Phillips Petroleum Company for the AEC. 
It furnishes data necessary to the safe operation of the 
parent ETR, also to be operated by Phillips. 

The ETRC is a full-scale mockup of the core and reflec- 
tor of the ETR which will go critical this fall. Purpose 
of the ETRC is to obtain data necessary to the safe opera- 
tion of the ETR by means of reactor physics measure- 
ments and engineering measurements which will assist 
in the design of experiments for the ETR, the world’s 
largest rien, test facility. 

Most critical experiments do not require power beyond 
afew watts. Without the ETRC, a major portion of the 
ETR’s operating time would be used for the calculation 
of neutron densities, heat-transfer conditions, and other 
behavior characteristics. It is estimated that the ETRC 
will pay its $345,000 cost in little more than a year's 
time by keeping the ETR free to run at full power. 


Export Reactor 


A proposed basic design for a nuclear steam-generating 
system was demonstrated by The Babcock & Wilcox 

ompany to 60 industrialists and government officials of 
the Euratom countries—-Belgium, France, Western Ger- 
many, Italy, Luxembourg, and the Netherlands—-who 
recently toured America’s principal nuclear facilities 
under the auspices of the AEC and the Department of 
State. 

The design, which would satisfy the requirements of 
electric acilicy companies of foreign nations now in the 
market for atomic power plants, could be modified to 
suit individual installations. The thermal energy nu- 
clear reactor, using light water as moderator and coolant, 
would produce nearly 2,000,000 Ib of steam per hr, 
sufficient for a 133,000 electrical kw utility plant. 
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The ETRC is a low-powered reactor designed to provide 
information necessary to the safe operation of the ETR. The 
small motor in right foreground actuates single regulating rod, 
which is servo-operated. Entire core of the ETRC is sub- 
merged in 19 ft of water below the bridge in a 20-ft-deep steel- 
insulated concrete tank, and is a duplicate of the ETR core. 


Pm SRE Produces Electricity 


Electric power was produced for the first — 12 
by heat from the Sodium Reactor Equipment about 30 
miles northwest of Los Angeles, Calif. The SRE was 
designed and built for the AEC by Atomics Interna- 
tional, a division of North American Aviation, Inc. 

The Southern California Edison Company has installed 
electrical-generating equipment adjacent to the nuclear 
reactor to convert reactor heat energy, which the com- 
pany purchases from the AEC, to electricity, 

Following test of all components, the reactor plant will 
be operated at full power late this year, The reactor 1s 
designed to produce 20,000 kw of heat to generate ap- 
proximately 6500 kw of electricity. In the first test the 
generator operated at a level of about 1000 kw of elec- 
tricity. The generating facilities will operate intermit- 
tently, depending upon the experimental operation of the 
reactor. 

The Edison Company will share with other power- 
generating organizations the information it gains from 


the SRE. 


» Westinghouse Reactor Evaluation Center 


Westinghouse Electric Corporation has established a 
Reactor Evaluation Center on an 850-acre tract, 29 miles 
southeast of Pittsburgh, Pa. 

Charles H. Weaver, Mem. ASME and vice-president in 
charge of atomic-power activities for Westinghouse, said 
the center will be used ‘‘to check out the reactor calcula- 
tions and the value of various types of control rods in 
prototype cores for power reactors.”’ 

One of the first activities in the new center will involve 
testing the core for the Westinghouse Testing Reactor, 
WTR, the first industry-owned nuclear materials testing 
reactor scheduled for completion in late 1958 on the same 
850-acre site. 

The WTR will operate in the range of 20,000 kw or 
above and will be used to test materials under conditions 
similar to those in a power reactor. 

Heretofore, private industry has had to depend on 
geese facilities, such as the AEC’s Materials Testing 

eactor in Idaho, for development work on fuel and ma- 
terials for nuclear power plants, 


873 


| 
ip 
i 
|| 


Shaving and Deburring Combined 


A new process perfected by National 
Broach and Machine Company of Detroit, 
Mich., permits the combining of gear-tooth 
shaving and outside-diameter deburring 
operations on a standard Red Ring shaving 
machine. The deburring tool with the 
segment gear is at the rear of the spindle. 


Large ingot 
The heaviest ingot ever 

produced by the process of consumable 

electrode vacuum remelting is ready 
to be crane-lifted from the furnace area. This 

12,000-lb ingot is the first to be made 

in the new vacuum furnace of Allegheny 

Ludlum Steel Corporation. 
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Vacuum “‘Life Test’’ 


Life in a vacuum—for resistance wire, that is—being checked 
with an optical pyrometer by a senna technician at Hoskins 
Manufacturing Company, Detroit. Company engineers de- 
signed and built this special vacuum-atmosphere ‘“‘life test” 
equipment—which tests multiple resistance wire specimens in 
vacuum as low as 0.5 micron, throughout a resistance heating 
test range of 1600 to 2600 F. 


Handling Device 


A simple locking 

and separating device is 
used by Timken in the 
handling of its large 
finished cups. 

The device makes it 
possible to stack one 
large cone on top of 
another without danger 
of slipping. 

Without clamps a 
sudden stop or quick 
turn could cause 

them to slip due to the 
smooth surfaces of the 
front and back faces. 
Brass shoes on the 
locking device prevent 
nicking or scratching 
of the piece. 


Television for Accuracy 


Television is used to advantage in this special die-layout 
machine. Installed at Alcoa's Cleveland works, it achieves 
pushbutton-controlled accuracy in laying out forging dies. 
Auxiliary tools that can be used in the spindle include pencil 
type scribers, air-pressure regulated jviling scribers, transit- 
type optical alignment telescopes, vernier scribers for large 
radii, and others. 
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Power-Operated Trailer Coupling 


Ow companies have been responsible for many in- 
novations in the design of heavy vehicles for special pur- 

yes. One of the latest is the result of a collaboration 

tween the engineers of the Shell Petroleum Company 
and those of the Douglas gs poo Company, of 
Cheltenham, England, in the design of a new ‘fifth 
wheel"’ trailer coupling for a Douglas ‘‘Tugmaster’’ 
tractor. The special feature is that the coupling is 
mounted on lifting beams hinged to the main chassis 
frame and arranged to be raised and lowered by hydraulic 
rams, power-operated by the tractor engine. There are 
two rams, each with a lifting capacity of 15 tons, carried 
on a heavy subframe, attached immediately forward of 
the rear axle of the standard 33-in. SAE lower-half 
fifth wheel. The bottom ends of the ram cylinders 
are mounted on trunnions and the top ends of the rams 
are fitted with heavy-duty balls, held in spherical hous- 
ings. Both the operating lever for the coupling pin and 
the controls for the rams can be worked from the driver's 
seat, so that loaded semitrailers can be hitched or un- 
hitched, and raised or lowered, without the driver 
having to leave the cab. The tractor is intended to be 
used for yard shunting, hauling loads up to 60 tons at 
speeds ranging from 1.2 to 15 mph. As it was not 
designed for open-road haulage, it is not fitted with 
rear springs, the rear axle being fixed rigidly to the 
frame to give the maximum stability, 


Hydraulically raised trailer coupling gear. Side view of newly 
designed tractor which hauls loads up to 60 tons at speeds 
ranging from 1.2 to 15 mph. 
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J. Foster Petree,| Mem. ASME, Evropean Correspondent 


Gas-Turbine Power Station at Leghorn 


Wuar is claimed to be the largest gas-turbine power 
station yet constructed is now in service in Leghorn, 
Italy. It is owned by the Societa Elettricita Selt-Valdarno 
of cents and contains two gas-turbine generator sets, 
each of 25-mw capacity, built by Brown, Boveri and 
Company, Baden, Switzerland. With an air tempera- 
ture of 17.07 C and cooling water at 19.29 C, the first 
set to be installed showed an efficiency of 24.315 per cent, 
with an output of 25,097 kw. When the second set was 
tested on site, the air temperature was 19.52 C and the 
cooling water 21.69 C, the output being 24,436 kw and 
the efficiency 24.102 per cent. The fuel used is heavy 
oil. No heat exchangers are fitted, as it was found 
that they offered no advantage in economy. Subse- 
quent running in service has maintained a steady effi- 
ciency of about 25 per cent and has shown that the sets 
have an ample reserve of power. 


Walking Dragline Excavator 


For the past six years, the claim to possess the world’s 
largest walking dragline excavator has rested with the 
English steel firm of Stewarts & Lloyds, Ltd., but this 
claim is now challenged by another English steelmaking 
combine, the United Steel Companies, Ltd., who have 
recently put to work in an open-cast ironstone quarry 
near Stamford, in Lincolnshire, England, a machine of 
similar design, but which is stated to be slightly heavier. 
It has been constructed by the Ipswich firm of Ransomes 
and Rapier, Ltd., who also built the former machine, 
and has cost the equivalent of 2'/, million dollars. The 
jib, of tubular steel, all-welded, is 282 ft long, which 
permits dumping at a radius of 260 ft and at a height of 
120 ft above ground level. The bucket is of 20-cu-yd 
capacity and its also all-welded, with renewable teeth. 
It picks up 30 tons of overburden at a bite. At the deep- 
est part of the 3000-acre site, the thickness of the over- 
osllen (which is mostly limestone) is from 80 to 90 ft. 
The digging of the ironstone itself will be done by smaller 
excavators, which will load it into rail cars rts trans- 
= 75 miles to the steelworks of the Appleby-Froding- 

am Steel Company. 

The machine is electrically driven, taking power from 
the mains at 6600 volts a-c through a trailing cable. 
The current feeds two 1500-hp motor-generator sets 
which supply direct current to the 14 main motors, each 
of 225 hp. Ward-Leonard amplidyne control gear is 
fitted. All the electrical equipment is housed in a large 
motor room, occupying the apa? part of the revolving 
superstructure and spanned by a 25-ton traveling crane. 

' Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England 
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The main frame of the superstructure consists of four 
longitudinal girders, 14 ft re and 75 ft 9 in. long, con- 
nected by transverse bulkheads and cross girders and 
surmounted by a bridge girder, of the full width of the 
frame, which takes the load when the machine is 
‘‘walking.’’ The superstructure is supported on a 
circular is of structural steel, 48 fe in diam, which 
carries the roller path and the rack for rotating; it 
revolves round a steel center post, 2 ft 4in. diam. The 
roller path is of bridge rail section, 47 ft in diam, and 
consists of 32 segmental castings of nickel-chrome- 
molybdenum steel. It carries a live ring of 120 tapered 
rollers. The rack for rotation is also constructed Fae 
steel segments and has 208 teeth of 6-in. circular pitch, 
19'/, in. deep. Rotation is effected by two gear units, 
each with its own 225-hp motor, which turn the super- 
structure at 1'/, rpm. This corresponds to a jib-head 
speed of 2000 fpm, or nearly 23 miles an hour. The 
maximum torque about the center post is rather more 
than 7 million lb-ft. The complete cycle of digging, 
slewing, dumping, and returning for the next cut takes 
about one minute. 

The hoist and drag motions are operated by two 
separate units, each having four 225-hp motors driving 
through reduction gearing to the winding drums. Eac 
drum 1s grooved to take two ropes in right-hand and left- 
hand grooves. The maximum pull on each drum is 100 
tons. Rope speeds range from 290 fpm at full load to 513 
fpm at no 

The remaining four 225-hp motors drive the walking 
gear, which, being mounted on the revolving super- 
structure, enables the machine to progress in any direc- 
tion, by steps of 6 ft 10'/, in. The two walking shoes, 
one on each side of the superstructure, measure 48 ft long 
by 9 ft 6 in. wide and are carried on vertical legs, operated 
by eccentrics. The weight of the machine, 1675 tons, 
is supported on hollow stub axles which form part of the 
bridge girder; thus the load is transmitted directly to the 
superstructure and not through the driving mechanism. 
The driving shafts pass through the stub axles to the 
eccentrics and are subjected to torsional stresses only. 
The eccentrics are fitted with rollers, running in ma- 
chined paths in the legs; and the connection to the shoes 
is by ball-and-socket joints, to allow the shoes to accom- 
modate themselves to uneven ground. 

The jib is triangular in section, with two double-tube 
compression members and one double-tube tension mem- 
ber. A tubular suspension member connects the jib to 
the head of the A frame, but a hoisting winch is also 
fitted, with a ten-part rope purchase, to enable the jib to 
be lowered to the horizontal position. In normal use, 
the jib is rigidly held by the suspension member and no 
load is taken & the winch rope. Steel safety links 
attach the suspension member to the A frame, and 
alternative links of different lengths can be inserted if 
desired, to vary the working soak of the jib. 

There are two driving cabins, one on each forward 
corner of the superstructure, so that the driver can operate 
the machine from either side. The controls are com- 
pletely duplicated in the two cabins. A slight excess of 
air pressure over that of the atmosphere is maintained in 
the whole superstructure house by means of electrically 
driven fans feted with air filters, to cool the electrical 
equipment and to prevent the entry of dust. Access to 
the house is through airlocks, in which are warning 
lights to guard against both doors being opened at the 
same time. 
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General view of walking dragline with load of overburden in 
the bucket. Jib, 282 ft long, permits dumping at radius of 260 
ft and height 120 ft above ground level. 


Walking dragline showing view of one of the driving cabins 
located on the forward corner of the superstructure. Walk- 
ing shoe is lowered to the ground prior to taking a stride. 
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Motor room of walking dragline showing four 225-hp motors 
geared to the hoist rope winding barrel; a similar group of 
motors drive the drag rope barrel. Note 25-ton overhead 
crane. 
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Process Industries 


Standardization of Centrifugal Chemical 
Pumps, by C. J. B. Mitchell, Mem. ASME, 
E. I. du Pont de Nemours and Company, 
Inc., Wilmington, Del. 1957 ASME Semi- 
Annual Meetin per No. 57—SA-77 
(malilichogrephed;, available to April 1, 
19§8) 


Stawpaans for centrifugal pumps for 
chemical-industry use are currently being 
formulated by American Standards Asso- 
ciation Sectional Committee B73. The 
committee was formed in 1953 after 
a conference of the Manufacturing 
Chemists’ Association and the Chemical 
Industry Advisory Board of the American 
Standards Association. Producers, users, 
and general interest groups make up this 
committee. The producers are represented 
by five members of the Hydraulic I[n- 
stitute, and four nonaffiliated members. 
Representatives from such organizations 
as the Manufacturing Chemists’ Associa 
tion, The Society of the Plastics Industry, 
Inc., The Chlorine Insticute, and others, 
represent the producers. The gencral 
interest group is composed of representa- 
tives from The American Society of 
Mechanical Engineers, American Insti- 
tute of Chemical Engineers, American 
Chemical Society, and others 

A definition of the problems encoun- 
tered with centrifugal chemical pumps 
revealed several general areas which 
would benefit from standardization 

Dimensional variation between pumps 
of like capacity is of the greatest conr 
sequence to the user designing and con- 
structing a new plant or project. If all 
manufacturers’ pumps had equal bound- 
ary dimensions, foundation and piping 
drawings could be issued without delay 
Expenditures of time and money would 
be reduced. Uniform external dimen- 
sions among all manufacturers’ products 
would permit interchangeability among 
pumps of different manufacturers in cxist- 
ing plants 

The variation in shaft and packing- 
box dimensions also results in excessive 
costs. With the increased use of mechani- 
cal seals, a minimum number of shaft 
sizes, and uniformity of shaft and pack- 
ing-box dimensions among manufacturers 
becomes an economic necessity 

Lack of standardization of centrifugal 
chemical pumps presents problems of 
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maintenance. While uniformity is de- 
sirable, it is necessary that there be a 
certain degree of design freedom in order 
that improvements might be made. 
Such considerations made it inadvisable 
to attempt to standardize wetted parts. 

The committee also considered an area 
of improvement involving the addition 
of special features on pumps for chemical- 
industry use. Certain aspects of chemi- 
cal plant environment demand materials, 
methods, fittings, and other features of 
a special nature 

Savings of approximately $6 million 
are estimated if uniformity is achieved 
in the above categories. 

Studies made by the committee defined 
its aims: 

1 To establish, within bounds which 
would not restrict creative design and 
originality, standard external sizes and 
shaft and packing-box dimensions. 

2 To develop standards of features 
to be included in all chemical pumps 
standards which would be_ beneficial 
to users, and practical for manufacturers. 


The committee has taken a survey of 
25,328 pumps. Of these, 50 per cent were 
purchased for capacities of 50 gpm or 
less, and 47 per cent of the pumps pur- 
chased were of some type of stainless 
steel 

Tentatively, pump sizes have been 
determined; shaft sizes have been selected 
from an American Standard preferred 
number series; packing-box dimensions 
are based upon shaft size; and boundary 
dimensions have been established 


Designing Process Plants in Relation to 
Maintenance, by H. J. Monnik, Catalytic 
Construction Company, Philadelphia, Pa 
1957 ASME Semi-Annual Meeting paper No. 
$7—SA-66 (multilithographed; available 
to April 1, 1958). 

Maintenance problems are inherent 
in every industry. This paper discusses 
the maintenance problems which are 
peculiar to the process industries of which 
petroleum refineries and chemical plants 
are typical 

The primary functions of maintenance 
groups are to effect repairs as rapidly as 
possible in order to minimize downtime, 
and to devise ways and means of prolong- 
ing the operating cycle. It is suggested 


that the design of process plants with con- 
sideration for these maintenance func 
tions would hold down maintenance 
costs. 

Maintenance plans should begin with 
plant layout. If a pattern is established 
in the placement of major facilities, proc- 
ess materials will fiow smoothly, will be 
accessible, and traffic flow in the plant 
will be smooth. If the pattern also in- 
cludes water and sewer lines and electri- 
cal conduits, maintenance needs will be 
minimized 

Further consideration should be given 
to the placement of maintenance shops 
Once the number and kinds of shops neces- 
sary (machine shop, welding shop, and 
so on) have been determined, effort 
should be made to locate the shops cen- 
trally. 

Ease of operation and ease of main- 
tenance are the chief concerns in the ar- 
rangement of each individual unit within 
the plant. Scale models often make it 
possible to determine the need for rear 
rangement of piping, additional plat- 
forms, and the method of removing equip- 
ment on which maintenance must be per- 
formed. 

In ordering equipment there are often 
instances where package units may be 
purchased, Careful scrutinization of 
such equipment can casily reduce operat- 
ing difficulties and continuing mainte- 
nance problems. 

Standardization and the subsequent re- 
duction of the variety of stock required 
can also serve to minimize maintenance 
costs. 

As a further precaution for the reduc 
tion of maintenance needs, it is suggested 
that designers be thoroughly familiar 
with codes and adhere strictly to them 


Vacuum Flash Distillation of Sea Water, 
by E. D. Howe, Mem. ASME, University of 
California, Berkeley, Calif. 1957 ASME 
Semi-Annual Meeting paper No. 57—SA- 
92 (multilithographed; available to April 
1, 1958). 


Corversion of sea water to fresh water 
has required large amounts of fucl. The 
possibility of using sources of energy 
such as waste heat or solar heat are 
explored in this paper. The use of solar 
heat for water purification can be applied 
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in several ways: (4) By direct heating 
of water in hood-type solar heat col- 
lectors, with condensation in the same 
device; (6) by condensation of vapor 
from humid sea breezes; (¢) by the use 
of solar heat collected by the water in 
the ocean or in large ponds, used as a 
source of energy for vacuum flash dis- 
tillation and power generation. 

The present status of the vacuum flash 
distillation system using low tempera- 
ture differences is discussed at length as a 
means of producing distilled water. This 
system is based on the ideas advanced by 
Claude for generating mechanical power 
from heat in the ocean. Warm water 
from the surface of the ocean was to be 
passed into a vacuum flash evaporator 
and the steam produced thereby was to be 
passed through a turbine wheel to gener- 
ate power and then condensed by use of 
the cold water drawn from deep in the 
ocean. In tests conducted at the Univer- 
sity of California, the source of tempera- 
ture differential was assumed to be that 
between the temperature of waste warm 
water from oil refinerics or chemical 
plants, versus the surface water tempera- 
ture of the ocean. 

The objectives of the experimental 
program were twofold, namely, (4) to 
evolve an evaporator suitable for opera- 
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Fast-Response Thermocouples Using 
Tubular Hot-Junction Elements, by A. 
H. Marphy, Armour Research Department of 
Illinois Institute of Technology, Chicago, 
Ill., and G. Stevens, Crucible Steel Com- 
pany, Pittsburgh, Pa. 1957 ASME Semi- 
Annual Mecting paper No. 57—SA-1 (mul- 
tilithographed; available to April 1, 1958). 


Mopbern-alRcraFT gas turbines require 
sensing elements which are capable of 
following fluctuations in exhaust-gas 
temperature with a minimum time lag 
Sensors used to actuate control systems 
as well as instruments used for over-tem- 
perature protection are subject to these 
requirements 

This paper presents a systematic study 
of designs for thermocouples to be used 
as aircraft-temperature detectors. In 
order to produce a usable sensor it was 
necessary to compromise between rate 
of response, mechanical strength, resist- 
ance to vibration, and space limitations 

conventional thermocouple hot 
junction consists of two dissimilar wires 
twisted together, which are welded at 
their free ends to form a bead. The rate 
of response of this thermocoupfe is 
largely dependent upon the mass of the 
hot-junction weld. From purely geo- 
metric considerations it was deduced 
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tion at saturation temperatures of 95F 
and less and to determine the performance 
characteristics of this unit; (4) to set 


that a thin-wall tubular junction would 
achieve a large ratio of surface area to 
mass; this in turn would produce rapid 
response of the thermocouple. The 
technical difficulties connected with the 
alignment and butt welding of thin-wall 
tubing, however, stood in the way of an 
early realization of this objective. 

Furthermore, in order to be acceptable 
in jet engines, other requirements of 
sensor design had to be met: 


1 Good resistance to static mechani- 
cal loading. 

2 No resonance of natural vibration 
frequencies at the critical vibrational 
excitations of the engine. 

3 Restriction of dimensions to the 
allocated space 

4 Amenable to the use of conventional 
fabrication methods 


From the present study there evolved 
three basic designs which incorporated 
a welded tubular hot junction: Loop- 
type, stirrup-type, and pencil-type ther 
mocouples. 

The construction of a loop-type ther- 
mocouple was obtained by modifying 
existing jet-engine thermocouples. A cir- 
cumferential weld joins short lengths of 
chromel and alumel tubing. This circu- 
lar junction’’ is located midway 
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vacuum flash distillation of sea water 


up a complete plant of this general type 
in order to clearly define the several 
design problems which should be solved. 


between the toed-in solid thermocouple 
wires; in turn these are slipped into the 
tube ends with the corresponding alloy 
composition (chromel to chromel, alu 
mel to alumel), The final step consists 
of welding the tubular clement to the 
thermocouple wires. 

The design of stirrup-type thermo 
couples makes use of heavy wires to in- 
crease the structural rigidity of the un- 
supported thermocouple end. These sup- 
ports are flattened and drilled to receive 
the matching ends of the tubular clement 
Again the tube is arc-welded to the solid 
wires 

The pencil-type was not thoroughly 
investigated. The essential components 
are the bimetallic tubular clement 
welded at one end to a_ heavy-wall 
chromel casing. The other end of the 
tube is pointed to receive an alumel 
return wire. The anticipated advantages 
of this design are compactness, rigidity, 
vibration resistance, and case of manu- 
facture. It should be realized, however, 
that the chromel tube casing forms part 
of the thermocouple circuit and, there 
fore, must be electrically insulated at the 
point of mounting. 

Experimental data are presented which 
relate characteristic response time of the 
thermocouple to the dimensional varia 
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bles of a tubular hot-junction element: 
Tube diameter, wall thickness, and 
distance between supports 


Laminar Mass and Heat Transfer From 
Ellipsoidal Surfaces of Fineness Ratio 
4 in Axisymmetrical Flow, by Shao-Yen 
Ko, Assoc. Mem. ASME, inneapolis- 
Honeywell Regulator Company, Minneapo- 
lis, Minn., and H. H. Sogin, Assoc. Mem. 
ASME, Brown University, Providence, R. I. 
1957 ASME Semi-Annual Meeting paper No. 
57—SA-44 (muleilichographed: to be 
published in Trans. ASME; available to 
April 1, 1958) 


CatcuLtaTion of the heat transfer on 
blunt surfaces of revolution is en- 
countered in the design of anti-icing 
equipment for some types of aircraft 
When total rates of heat transfer are 
needed the mean coefficient of heat 
transfer from an isothermal surface may 
provide a satisfactory estimate. The 
purpose of this investigation was to 
provide such data 

The calibration of the heat-mass ana- 
log given by Sogin is employed to obtain 
mean coefficients of heat transfer from 
the nosepicces of cllipsoid-cylinders to 
air in axisymmetrical flow. The results 
for the ellipsoidal surface of axis ratio 
4:1 are represented by the equation 


h GS 
Gt, My 


in the range of Reynolds number from 
32,500 to 280,000. They are compared 
with the results of a wedge-flow approxi 
mation of the boundary-layer solution 
and with resules from other investiga 
tions on related shapes 


= 0.76 


A Model Method for Determining Geo- 
metric Factors in Solid-to-Solid Ra- 
diation Heat Transfer, by P. L.! Tea, 
Washington State College, Pullman, Wash., 
and H. D. Baker, Mem. ASME, Columbia 
University, New York, N. Y. 1957 ASME 
Semi-Annual Meeting paper No, 57-—-SA- 
10 (multilithographed; to be published in 
Trans, ASME; available to April 1, 1958) 


IN THeoRY, a complete analysis of a 
heat-transfer problem by the mechanism 
of solid-to-solid radiation through a 
nonabsorbing medium presupposes a 
knowledge of all surface temperatures, 
emissivities of surfaces, degrees of diffuse 
ness of all emitted energy, the natures 
of all reflections (diffuse, specular, or in 
between) of all emitting and receiving 
surfaces, and their geometrical relation 
ships. Several ingenious methods of 
attack are available for determining the 
geometric factors needed in the Stefan- 
Boltzmann equation 
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Over-all view of model with cubical for 
determining geometric factors in solid- 
to-solid radiation heat transfer 


Most methods postulate perfectly 
diffuse emission and reflection of radia- 
tion—that is, of the same angular dis- 
tribution as blackbody radiation. Ad- 
mittedly, not all problems fall within 
this realm. The model technique used 
in this paper attempts to approach 
conditions where reflections are other 
than perfectly diffuse. 

Basically, the model comprises a 
visible-light source, a detector unit, and 
receiving surfaces, all of unique design 
The aims are fourfold: (4) A working 
tool of moderate cost, with which a 
diversity of configurations may be set up 
and tested quickly and accurately; (4) 
simulation of a uniform, perfectly diffuse 
plane source of radiation of any shape; 
c) a detector unit which is linear in its 
response, virtually immune to fatigue, 
and which is equally sensitive to radia- 
tion arriving at any angle of incidence, 
that is, negligible cosine error; and (d) 
receiving surfaces which can, when 
desired, simulate perfectly diffuse re- 
flection or reradiation, regardless of 
the angular distribution of the incident 
flux 

The objectives of the tests were to 
check the uniformity of the source, and 
to check calculated results for two model 
chambers. In one chamber, receivers 
were perfectly absorbing, and in the 
other, interreflections occurred. 

Excellent agreement between experi- 
mental results and theory for the cube 
and the cylinder, together with the good 
uniformity of the source, indicate that 
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this model technique may be used with 
confidence for other, more difficult con- 
figurations. 


Dynamic Response of Heat Exchangers 
Having Internal Heat Sources—Part I, 
by J. A. Clark, University of Michigan, Ann 
Arbor, Mich.; V. S. Arpaci, Massachusetts 
Institute of Technology, Cambridge, Mass. ; 
and K. M. Treadwell, Westinghouse Atomic 
Power Division, Pittsburg , Pa. 1957 
ASME Semi-Annual Meeting aoe No. 
57—SA-14 (in type; to be published in 
Trans. ASME; available to April 1, 1958). 


Dynamic response of the bulk tempera- 
ture of the coolant in a heat exchanger 
having time-variant heat sources is 
evaluated analytically as a function of 
space and time. The mathematical 
development involves the use of the 
Laplace-transform technique. Results of 
the theory are compared with experiment 
and favorable agreement is obtained. 
Both theoretical and experimental results 
are included. Heat exchangers to which 
the solutions apply include the hetero- 
geneous nuclear reactor. 


Measurements of the Total Absorptivity 
for Solar Radiation of Several Engi- 
neering Materials, by R. C. Birkebak and 
J. P. Hartnett, Assoc. Mem. ASME, Uni- 
versity of Minnesota, Minneapolis, Minn 
1957 ASME Semi-Annual Meeting paper No. 
57—SA-27 (in type; to be published in 
Trans. ASME; available to April 1, 1958). 


Vatues are presented of the total solar 
absorptivity of several porous materials 
presently being considered for transpira- 
tion cooling of high-speed vehicles. To 
specify these surfaces photomicrographs 
and a chemical analysis are presented 
Two schemes used in the measurement 
of the absorptivity values are described 
in the text, a comparison technique and 
an integrating radiometer method 


Heat Transfer Between a Flat Plate and a 
Fluid Containing Heat Sources, by I. R. 
Whiteman, University of California, Los 
Angeles, Calif. 1957 ASME Semi-Annual 
Meeting paper No. 57—SA-4 Cin type; to 
be cublishet in Trans. ASME; available to 
April 1, 1958). 


Tue Leveque solution for the case of a 
fluid flowing past a flat plate has been 
expanded to include the presence of heat 
sources in the fluid. Through the use of 
certain approximations, an expression 
has been obtained for the heat flux 


through the plate for given plate tem- 
perature and source, and an expression 
for the plate temperature for given heat 
flux and source. 
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Similar Solutions for Free Convection 
From a Nonisothermal Vertical Plate, 
by E. M. Sparrow, Assoc. Mem. ASME, and 
J. L. Gregg, Lewis Flight Propulsion 
Laboratory, Cleveland, Ohio. 1957 ASME 
Semi-Annual Meeting paper No. 57—SA-3 
Cin Pes to be published in Trans. ASME; 

available to April 1, 1958). 


AN ANALysis is made for laminar free 
convection from a vertical flat plate 
having a nonuniform surface temperature. 
The following two families of surface 
temperatures were studied: (4) T, — 
T. = Nx, (6) To = Me™ 
Both familics submit to mathematical 
analysis by the conventional techniques 
of laminar boundary-layer theory; i.c., 
they permit the finding of similar solu- 
tions of the boundary-layer equations. 
Numerical solutions have been carried 
out for Pr = 0.7 and 1.0; i.ec., for gases. 
Heat-transfer results are presented, as are 
temperature and velocity distributions 


On the Stagnation of Natural-Convection 
Flows in Closed-End Tubes, by S. Os- 
trach and P. R. Thornton, Lewis Flight Pro- 
— Laboratory, National Advisory 
committee for Acronautics, Cleveland, 
Ohio. 1957 ASME Semi-Annual Meeting 
Paper No. 57—SA-2 (in type; to be pub- 
lished in Trans. ASME; available to April 1, 
1958). 


An anacysis of the laminar natural 
convection flow and heat transfer in a 
closed-end tube with a linear wall tem- 
perature and large but finite length- 
radius ratio is presented. It is found 
that, for a given relation between the 
two physical parameters of the problem, 
the flow will fill the entire tube length 
Representative velocity and temperature 
profiles are presented to show the effects 
of the parameters on the flow and heat 
transfer. 


Description of a New Sensitive 
Micromanometer, by R. Eichhorn, and 
T. F. Irvine, Jr., University of Minnesota, 
Minneapolis, Minn. 1957 ASME Semi-An- 
nual Meeting paper No. 57—-SA-63 (mul- 
tilithographed; available to April 1, 1958). 


For LOCAL pressure Measurements in a 
flow field at low Reynolds numbers a 
very sensitive Micromanometer is re- 
quired. In general, a low Reynolds 
number can be obtained by making 
the characteristic length dimension 
small or by operating with low ve- 
locities. The first possibility is limited 
by the face that the pressure-probe 
diameter must be decreased in proportion 
to the dimension characteristic to the 
flow field in order to assure truly local 
measurements. Eventually, this decrease 
also produces inconveniently low re- 
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New sensitive micromanometer for local 
ressure measurements in a flow field at 
ow Reynolds numbers 


sponse times. Decreasing the velocities 
is therefore the most desirable way to 
obtain small Reynolds numbers when a 
micromanometer of sufficient accuracy is 
available 

This paper describes a modified type 
of U-tube manometer. Essentially, the 
instrument consists of two concentric 
cylinders capped at the top and connected 
at the bottom by manometer fluid. 

A hollow metal cylinder which floats 
in the inner chamber is hinged so as to 
rotate with changes in the liquid level. 
A mirror, cemented to the top of the 
float allows an optical observation by 
means of a telescope and scale of these 
level changes. A cylindrical displace- 
ment rod in the outer chamber is used 
for calibration 


The Biotechnical Problem of the Human 
Body as a Heat Exchanger, by L. P. 
Herrington, The John Pierce Foundation, 
New Haven, Conn. 1957 ASME Semi- 
Annual Mecting paper No. 57—SA-5 (in 
type; to be published in Trans. ASME; 
available to April 1, 1958) 


Tue physical and engineering proper- 
tics of inanimate objects as heat ex 
changers have been the subject of long 
study, Within the past 25 years, many 
factors have brought biological disci- 
plines into intimate contact with the 
formally similar problem of heat ex- 
change between a living body and its 
environment. A Committee on Bio- 
technology of the Heat Transfer Division 
of this Society has been organized re 


cently with the intention of advancing 
and standardizing useful engineering de- 
scriptions of biological heat-exchange 
problems. Such problems presently com 
plicate engineering design in which the 
human link is a critical element in cotal 
function of man and machine. The paper 
demonstrates that a large body of calori 
metric data on the human heat exchanger 
can be summarized in statistically de 
rived empirical equations. These equa- 
tions obviate the need for special physio- 
logical knowledge required of the engi- 
neer who would make such computations 
from the classical equations of heat loss 


Transient Free Convection From a 
Vertical Flat Plate, by Robert Sicgel, 
Assoc. Mem. ASME, Lewis Flight Propul- 
sion Laboratory, National Advisory Com- 
mittee for Aeronautics, Cleveland, Ohio 
1957 ASME Semi-Annual Meeting ee No 
57—SA-8 (in type; to be published in 
Trans. ASME; available to April 1, 1958). 


Tue method of characteristics is 
employed to obtain solutions to the time 
dependent free-convection equations of 
momentum and energy placed in integral 
form (Karman-Pohlhausen method) 
Two boundary conditions are considered 
for a vertical flat plate of infinite width 
and semi-infinite length which is initially 
at ambient temperature in quiescent fluid 
(4) The plate is suddenly raised to a 
uniform higher temperature, and (4) the 
plate suddenly begins to produce a 
uniform heat flux at its surface. The 
results yield the time required for steady 
flow to be established as a function of 
position along the plate. Heat-transfer 
coefficients are obtained for the initial 
stage of motion during which the con 
vective process is dimensional 
The approximate velocity and tempera- 
ture profiles obtained from the analysis 
are compared with more precise solutions 
of the differential equations for the initial 
stage of motion and for steady state. 


one 


Investigation of Burnout Heat Flux in 
Rectangular Channels at 2000 Psia, 
by H. S. Jacket, Assoc. Mem. ASME; J. D 
Roarty, Assoc. Mem. ASME; ind E 
Zerbe, Assoc. Mem, ASME; Westinghouse 
Electric Corporation, Pittsburgh, Pa. 1957 
ASME Semi-Annual Meeting paper No 
57—SA-6 (in type; to be published in 
Trans. ASME; available to April 1, 1958) 


Burnout heat-flux data were obtained 
under conditions of approximately zero 
exit quality and bulk boiling at the exit 
of clectrically heated test specimens 
These specimens were long, narrow 
channels with various slot thicknesses, 
surfaces, materials, and length-to-diam 
eter ratios, Tests were run at 2000 
psia and mass velocities from approxi 
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Schematic diagram of facilities for 
investigation of burnout heat flux in 
rectangular channels at 2000 psia 
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mately 0.2 X 10* to 3 XK 10° Ib/hr-sq fe. 
The effect of inclining the channel 
at 45 deg also was investigated. The 
rectangular channel burnout results are 
in reasonable agreement with data 
previously obtained for round tubes 
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A Mechanical Unit for Ta 
by M. H. Mater, Mem. AS 
Matuszak, Assoc. Mem. ASME, Mater 
Machine Works, Inc., Corvallis, Ore. 1957 
ASME Semi-Annual Meeting paper No. 
57—SA-83 (multilithographed; available 
to April 1, 1958). 


r Sawing, 
E, and J. M. 


As rue cost of logs increases and good 
quality logs become less plentiful, a 
need develops for a method to obtain 
higher grade lumber from tapered and 
crooked saw logs. As operating ex- 


Top view of a sawmill carriage with 
small end of log set out by means of the 
taper coupling 
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A design equation is suggested which 
yields a conservative estimate of the burn- 
out heat flux in the low subcooling and 
quality regions for the range of variables 
investigated herein. A burnout loop 
and method of operation are described. 


penses increase the need for taper sawing 
also increases. Production time, how- 
ever, must not be sacrificed in order to 
up-grade the lumber produced from in- 
ferior grade logs 

In order to obtain the best quality of 
lumber from any log, and particularly 
from logs with bad centers, jacket or outer 
boards are removed from the periphery 
of cach log. In the case of logs of more 
or less uniform diameter, the jacket 
boards can be removed simply by rotating 
the log to each face for cutting. Where 
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Performance Factors of a Periodic-Flow 
Heat Exchanger, by T. J. Lambertson, 
Student Mem. ASME, U. S. Naval Post- 
graduate School, Monterey, Calif. 1957 
ASME Semi-Annual Mecting pa No 
57—SA-13 (in type; to be published in 
Trans. ASME; available to April 1, 1958) 


A wumenricat finite-difference method 
of calculating the effectiveness of the 
periodic-flow type heat exchanger is 
presented by considering the metal 
“stream"’ in crossflow with cach of the 
gas streams as two separate but dependent 
exchangers. A general purpose digital 
computer was used to accommodate the 
large number of subdivisions necessary 
for accuracy and an extrapolation of data 
to zero clement area such that the values 
of effectiveness are good to four signifi 
cant figures. The exchanger effective 
ness has been evaluated over the follow- 
ing range of dimensionless parame- 
ters 


Cuin/Cuax 0.10 
C,/Cuin 
NTU, < 10 
(bAy’ > 0.25 


1.0 
1.0 
1.0 
1.0 


WMA MAW 


jacket boards are to be removed from 
tapered logs, a method must be found to 
set out the small end of the log. Thus 
any wedge-shaped pieces will then be 
removed from the residual heart wood 
where quality is already low. 

Several devices are currently being used 
to facilitate taper sawing. The tapering 
blocks, the tapering plate, and a special- 
power tapering knee are among the 
methods described in this paper. Each 
has inherent disadvantages. One type 
requires time for setting up which slows 
production. Each provides only a 
certain amount of taper setting which 
limits the sawyer’s efforts to obtain 
top-grade lumber. These methods are 
described in order to provide a back- 
ground for discussing the development of 
a new mechanical tapering device. This 
new unit provides a rapid means of setting 
a variable amount of taper and ayto- 
matically removes the taper for nontaper 
sawing 

A complete description has been pre- 
sented of the development and operation 
of the taper coupling. The standard 
knee moved by using the taper coupling 
provides tapering forward or back to any 
desired amount with the use of existing 
power. By remote control the sawyer 
can establish the taper for the next log 
while the carriage is returning after 


dropping the backstand. Thus lumber 
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from tapered logs can be more accurately 
up-graded and at the same time produc- 
tion can be increased. 


Remote-Control Systems for Setting 
Sawmill Carriages, by L. R. Gensman, 
Mem. ASME, Monarch Forge and Machine 
Works, Portland, Ore. 1957 A°'2 Semi- 
Annual Meetin aper No. 5”---SA-78 
(maleilishegraph ; available to April 1, 

1958). 


Tue sawmill carriage is the unit of 
sawmill machinery which transports 
the log pase the headrig, enabling the 
saw to remove boards or ‘“‘cants’’ from 
the log. This is the first step involved 
in the breakdown of the log in a sawmill, 
and the speed, accuracy, and efficiency 
of this operation will set the pace for 
the entire sawmill. Therefore, the 
carriage is of primary importance in the 
industry 

The evolution of remote-control car- 
riage-setworks systems has progressed 
from hand setting-hand dogging, through 
power setting-and-dogging to modern 
carriages with one rider who, under the 
direction of the sawyer, sets and dogs 
the logs. More than 300 remote set- 
works systems have been installed in 
sawmills in the past four years, mostly 
in the Pacific Northwest. Starting with 
stud mills requiring about 5000 sets per 
day or more than 10 sets per min, they 
have been refined and improved to where, 
in even the most diversified sawmill, 
there is potential advantage in their 
use 

Almost all of the disadvantages of 
the remote setting systems are technologi 
cal, it is probable that most of these 
will be overcome within the near future 
Equipment similar to that described in 
this paper undoubtedly will be applied to 
resaws and edgers, as well as to any 
other saw-mill machinery requiring ac 
curate positioning. Indeed, one manu 
facturer is presently producing a line-bar 
resaw so equipped. There is nothing in 
the requirements of remote setworks 
that would preclude the application of 
types of servomechanisms, other than 
those described herein, to sawmill ma- 
chinery. It is to be expected that much 
greater development in this direction will 
be made. Indeed, it appears presently 
that the only limiting factor is an appar- 
ent fixation on the part of some sawmill 
operators; a feeling that the only satis 
factory method of making lumber is the 
one used by grandfather. It may take 
a new generation of operators to over 
come this, but inexorably the sawmill 
operators who do not embrace modern 
technology will be forced out by those 
who do 


SEPTEMBER, 1957 


Wood Equivalents—Logs to Boards, 
Plywoods, and Products From Resid- 
uals, by S. M. Batori, Mem. ASME, Con- 
trols and Communications Company, Eu- 
gene, Oreg. 1957 ASME Semi-Annual Mect- 
ing pa No. 57—SA-88 (multilitho- 
graphed; available to April 1, 1958) 


Boarps, plywoods, chips for pulping, 
briquets, and fireplace logs are some of 
the many products of a simple log. Re- 
cent trends toward more complete 
utilization of the wood removed from 
the forests has prompted planners and 
engineers concerned with economic plan- 
ning and mill design to investigate the 
end result of every pound of the log that 
comes from the forest. 

Knowledge derived from such investi- 
gation governs the addition of a new 
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The Forced Lateral Oscillations of 
Trailers, by A. Slibar, Technical University 
of Vienna, Vienna, Austria, and P. R. 
Paslay, Assoc. Mem. ASME, Massachusetts 
Institute of Technology, Cambridge, Mass. 
1957 ASME Applied Mechanics Summer 
Conference paper No. 57—APM-4 (in 
type; to be published in the Journal of Ap- 
plied Mechanics; available to April 1, 1958). 


At present there is no satisfactory 
theory explaining the mechanical be- 
havior of a system consisting of a pulling 
vehicle and a trailer. This is partially 
due to the complexity of the problem 
and the lack of knowledge about the 
forces transmitted from the road to the 
wheel 

A trailer and a towing vehicle possess 
many degrees of freedom, and a large 
number of parameters influence the 
response of the system. These circum- 
stances make it necessary to idealize the 
given system to a simpler one accessible 
to analytical treatment 

The resulting motion depends on both 
the towing vehicle and the trailer. If 
snaking of the trailer occurs, both cle 
ments of the system take part in the 
motion. Only when the towing vehicle 
is many times heavier than the trailer 
may the motion of the pulling vehicle 
produced by the trailer be neglected. 
Even in the case of a heavy towing 
vehicle, corrections in the steering make 
the assumption of the towing vehicle 
running on a straight line unsatisfactory 
The assumption of a straight-line motion 
of the tow point does not yield the forced 
lateral response of the trailer. For this 
analysis the forward component of the 
tow-point velocity is assumed to be 
constant while the lateral component 
varices sinusoidally with time 

Since the road is assumed to be smooth 


mill, and new process; and the engineer 
ing design of a new conveyer, the size of 
a chipper; or the presence or absence of 
a new power plant in the mill 

Studies have been made to determine 
what becomes of the log after it reaches 
the sawmill or plywood mill, but wood 
is such a variable product that studics do 
not agree 

In this paper an attempt is made to 
provide the engineer with a set of equiva 
lents which will aid in design and 
planning. The tables and equivalents 
presented refer to current practices in the 
fir regions of British Columbia, Washing 
ton, Oregon, and California. Much of 
the data is applicable also to hemlock, 
spruce, red cedar, and pine 


and level the influence of the springs of 
the trailer as well as of the towing vehicle 
is neglected 

This paper gives the mechanical re 
sponse of a simplified model of a trailer 
when its tow point moves along a certain 
prescribed path. The type of path con 
sidered here is described by a constant 
forward velocity in which is superim 
posed a low-velocity-amplitude, side 
wise, periodic motion. In this investiga 
tion analytical expressions proposed by 
Huber were used for the forces and 
moments on the tires. The equations of 
motion are studied for small slip angles 
The analysis leads to a prediction of the 
natural frequency of the trailer and shows 
that the damping of the system due to 
slip of the tires is inversely proportional 
to the forward velocity of the trailer 


An Elongating String Under the Action 
of a Transverse Force, by W. Gold 
smith, Assoc. Mem. ASME, University of 
California, Berkeley, Calif. 1957 ASME Ap- 

lied Mechanics Summer Conference paper 
Ro. 57—APM-9 (in type; to be published 
in the Journal of Applied Mechanics; available 
to April 1, 1958) 


Rockets are used in a number of 
applications involving the unrecling of 
a long flexible cord or wire from a 
relatively fixed source. The end of the 
cord which is attached to the rocket ex 
periences transverse oscillatory displace 
ments in accordance with the more or 
less regular yawing and pitching motions 
of the rocket 

Ic is of interest to discover whether or 
not the coupled motions of the rocket 
and the cord are capable of producing 
resonances which will result in the gen 
eration of transverse waves of large ampli 
tude in the cord. The occurrence of large 


883 


3 
| 
va 
ict 
| 
te 
3 


amplitude waves in the cord probably 
would result in a modification of the 
trajectory of the rocket in such a way 
as to deflect it from the desired course 
An analysis of this problem is the object 
of this paper 

The motion of a uniform undamped 
flexible string whose length increases 
with time has been investigated when an 
arbitrary time-dependent force acts trans- 
versely at the free end. The method of 
characteristics has been employed to 
derive analytical expressions for the 
transverse displacement in the subsonic 
regime. Cases are considered when the 
free end of the wire moves cither at con- 
stant velocity or at constant acceleration 
Numerical solutions are presented in 
dimensionless form for a sinusoidal forc- 
ing function of arbitrary amplitude and 
fixed frequency. The possibility of the 
existence of resonances in the string has 
been examined 


Interaction Curves for Shear and Bend- 
ing of Plastic Beams, by P. G. Hodge, 
Jr., Mem. ASME, Pol sochoale Institute of 
Brooklyn, Brooklyn, Y. 1957 ASME 
Applied Mechanics Summer Conference 
een No. $7--APM-19 (in type; to be 
published in the Journal of Applied Mechanics; 

available to April 1, 1958) 


In a recent paper Drucker has shown 
that there cannot be a true interaction 
curve between bending moment and shear 
force in a plastic beam, since the relation 
depends upon the entire span of the beam. 
He arrived at his results by considering 
plane-stress fields within the beam and 
by using the upper and lower-bound 
theorems of limit analysis. While such 
an approach is more accurate than a di 
rectly formulated beam theory, it also 
leads to more difficult problems to solve 


Shear-moment interac- 
tion curve. Curves 
for values of 

r< @ 

must lie between these 
two; hence the 
interaction curve 
differs little between 
rectangular and 
I-sections. As an 
example, the case 

vy = Lis shown. 


On the other hand, the simple bending 
theory of plastic beams takes no account 
of shear, and hence has an unknown 
amount of inaccuracy when applied to 
short-beam spans 

In this paper a compromise between 
the two approaches considers both bend- 
ing moment and shear as generalized 
stress variables. The stress problem is 
then fully defined in terms of the result- 
ant bending moment M and resultant 
shear V. According to Prager, the cor- 
responding strain variables must be pro- 
portional to the curvature rate «x and the 
resultant shear-strain rate y of the sec- 
tion. All of these quantities are defined 
at cach section so that it is possible to 
obtain a unique interaction curve be- 
tween M and V and a flow rule relating 
xand y. To be sure, it may not be pos- 
sible to associate stress and strain-rate 
fields with these quantities which will 
satisfy the plane-stress equilibrium and 
compatibility equations. However, the 
resulting theory will certainly be an im- 
provement on the simple bending theory 
which completely neglects shear. 

Two sections are concerned with the 
derivation of the interaction curve. This 
is first approached from the viewpoint of 
statically admissible stress fields. The 
maximum safe domain is obtained by 
use of the variational calculus. Next, it 
is shown that the same interaction curve 
can be obtained by starting with a kine 
matically admissible strain-rate field 
The results are presented as integrals for 
arbitrary cross sections and are evaluated 
explicitly for rectangular and I-sections. 

Some clementary examples are con- 
sidered in order to compare the predic- 
tions of the present theory with simple 
beam theory and with plane-stress analy- 
sis. The final section summarizes the 
conclusions of the paper. 
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Finite Twisting and Bending of Thin 
Rectangular Flestic Plates, by Eric Reiss- 
ner, Mem. ASME, Massachusetts Insticute of 
Technology, Cambridge, Mass. 1957 ASME 
Applied Summer Conference 
a +4 No. 57—APM-23 (in type; to be 
published in the Journal of Applied Mechanics; 
available to April 1, 1958). 


An exact solution is obtained of the 
nonlinear equations for finite deflections 
of thin elastic plates, for a rectangular 
plate acted upon by twisting moments T 
and bending moments M simultaneously 
applied to two opposite edges of the 
plate. The principal results of the paper 
are relations between the moments T 
and M on the one hand, and the angle of 
twist per unit of length 8, and the curva- 
ture k of the plate, on the other hand. 
These relations which are of the form T 
= T(0,k) and M = M@, k) generalize 
previously known relations for the special] 
cases for which cither k = 0 or 6 = O. 
A numerical evaluation of the functions 
TO, k) and M(@, k) reveals the existence 
of a characteristic jump phenomenon. 


Saint Venant’s Principle: A Biharmonic 
Eigenvalue Problem, by G. Horvay, 
Mem. ASME, General Electric Research 
Laboratory, Schenectady, N. Y. 1957 
ASME Applied Mechanics Summer Confer- 
ence paper No. 57—APM.-21 (in type; to 
be published in the Journal of Applied Me- 
chanics; available to April 1, 1958). 


Saint Vinant's principle is formulated 
as a biharmonic eigenvalue problem for 
the symmetrical truncated wedge x > 0, 
< = 1 + x tan w) which is 
stress-free along the lateral edges, and is 
loaded by self-equilibrating shear and 
normal tractions Tx°(,), along 
edge x = 0. It is found that for the 
wedge angle 2w = 0 the law of decay is of 
the type e ~*", for 2w # 0 the law of de- 
cay is of type r“*; wy is minimum for 
2w = mw. The indexes k attached to r°, 
a° indicate that we deal with systems 
of characteristic tractions which produce 
characteristic decay rates. Practical im 
plications of the results, as they apply to 
structural design, are discussed in a sepa 
rate paper, ‘Some Aspects of Saint Ven- 
ant’s Principle.”’ 


Displacements in a Wide Curved Bar 
Subjected to Pure Elastic-Plastic Bend- 
ing, by B. W. Shaffer, Mem. ASME, and 
R. N. House, Jr., Assoc. Mem. ASME, New 


York University, New York, N. Y. 1957 
ASME Applied Mechanics Summer Confer- 
ence paper No. $7—APM-24 (in type; to 
be published in the Journal of Applied Me- 
chanics; available to April 1, 1958). 


Equations have been obtained for the 
displacements and strains within a wide 
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curved bar made of a perfectly plastic, 
incompressible material subjected to a 
pure bending moment which is sufh- 
ciently large to cause elastic-plastic 
stresses. It is found that whenever the 
applied load is within 95 per cent of the 
fully plastic bending moment, displace- 
ments and strains in the elastic-plastic 
problem are of the order of magnitude of 
the corresponding elastic case. It is also 
found that when the bending moment 
reaches approximately 65 per cent of the 
fully plastic bending moment, the change 
in material thickness reaches a maximum 
It decreases to zero when the bar becomes 
completely plastic. 


Stress Concentrations in a Strip Under 
Tension and Containing Two Pairs of 
Semicircular Notches Placed on the 
Edges Symmetricaily, by A. Atsumi, 
Tohoku University, Sendai, Japan. 1957 
ASME Applied Mechanics Summer Confer- 
ence paper No. 57—APM-41 (in type; to 
be published in the Journal of Applied Me- 
chanics; available to April 1, 1958). 


DistrisuTions of stresses in an infinite 
strip of finite breadth under tension and 
containing two pairs of equal semicircu- 
lar notches placed symmetrically on the 
edges are studied theoretically. The 
state of decreasing of stress concentration 
is studied and compared with those cor- 
rected by M. Isida or newly determined 
by the author in his calculations as the 
reliable results of Ling’s problem of an 
infinite strip of finite breadth under ten- 
sion and containing two semicircular 


notches placed symmetrically on the 
edges 

* 
Axisymmetric Thermal Stresses in a 


Spherical Shell of Arbitrary Thickness, 
by E. L. McDowell, Assoc. Mem. ASME, 
Armour Research Foundation, and E. Stern- 
berg, Assoc. Mem. ASME, Illinois Institute 
of Technology, Chicago, Ill. 1957 ASME 
Applied Mechanics Summer Conference 
Paper No. 57—APM-14 (in type; to be 
published in the Journal of Applied Mechanics; 
available to April 1, 1958). 


Tus paper contains an explicit serics 
solution, exact within the classical 
theory of elasticity, for the steady-state 
thermal stresses and displacements in- 
duced in a spherical shell by an arbitrary 
axisymmetric distribution of surface 
temperatures. The corresponding solu- 
tions for a solid sphere and for a spherical 
cavity in an infinite medium are obtained 
as limiting cases. The convergence of 
the serics solutions obtained is discussed 
Numerical results are presented appropri- 
ate to a solid sphere if two hemispherical 
caps of its boundary are maintained at 
distinct uniform temperatures. 
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Influence of Width on Velocities of Long 
Waves in Plates, by D. C. Gazis, Assoc. 
Mem. ASME, and R. D. Mindlin, Mem. 
ASME, Columbia University, New York, 
N. Y. 1957 ASME Applied Mechanics 
Summer Conference io o. 57—APM- 
29 (in type; to be published in the Journal 
of Applied Mechanics; available to April 1, 
1958). 

Tus paper contains a discussion of the 
velocities of propagation of long flexural 
and extensional waves in a plate or bar in 
the transition region between the states 
of generalized plane stress and plane 
strain; that is, for arbitrary width- 
thickness ratios (4/a) of rectangular 
sections. The investigations are carried 
out mathematically on the basis of ap 
proximate equations of motion, It is 
found that, for flexural waves, as h/a 
increases from zero, the velocity remains 
close to that for generalized plane stress 
until quite large values of b/a are reached, 
after which the velocity rises asymptoti 
cally toward that for plane strain. For 
extensional waves the velocity is slightly 
smaller than that for generalized plane 
stress for all b/a > 0. 


Deformation of Elastic Paraboloid Shells 
of Revolution, by C. Nevin De Silva, 
Assoc. Mem. ASME, University of Michi- 
gan, Ann Arbor, Mich. 1957 ASME Ap- 

lied Mechanics Summer Conference paper 

No. 57—APM-S5 (in type; to be published 
in the Journal of Applied Mechanics; availa- 
ble to April 1, 1958). 


Tus paper, using the contributions to 
the theory of shells of revolution given 
recently by Naghdi is concerned with 
the axisymmetric problem of thin elastic 
paraboloidal shells of revolution which 
includes the effect of transverse-shear 
deformation. Following the general 
scheme cited, an asymptotic solution 
is obtained for paraboloidal! shells of 
uniform thickness and is valid at the 
apex of the shell. In the limit, these 


Magnitude of the 
hase velocity of long 
exural waves, 

expressed as the . 

cent excess over the 

velocity for generalized 
plane stress 


results reduce to the predictions of the 
classical theory of H, Reissner-Meissner. 
Solutions are given by both theories for 
a specific example, namely, a second- 
degree paraboloidal shell loaded uni- 
formly over a small region about the 
apex when the open edge is clamped 


Unsteady Flow of Gas Through a Semi- 
Infinite Porous Medium, by R. E. Kid- 
der, California Research Corporation, La 
Habra, Calif. 1957 ASME Applied Me- 
chanics Summer Conference paper No. 
57—-APM-13 (in type; to be published in 
the Journal of Applied Mechanics; available 
to April 1, 1958) 


Tus paper presents an analytic solution 
to a problem of the transient flow of gas 
within a one-dimensional semi-infinite 
porous medium. A perturbation method, 
carried out to include terms of the second 
order, is employed to obtain a solution 
of the nonlinear partial differential 
equation describing the flow of gas. 
The zero-order term of the solution 
represents the solution of the linearized 
partial differential equation of gas flow 
in porous media given by Green and 
Wilts 


Symmetrical Buckling of a Series of Uni- 
formly Loaded Parallel Struts Sup- 
pened by Spot Connections to a Long 

hin Plate, by J. L. Cutcliffe, Robb Engi- 
neering Works, Amberst, Nova Scotia, 
Canada; and H. S. Heaps, Nova Scotia 
Technical College, Halifax, Canada. 1957 
ASME Applied Mechanics Summer Con- 
ference paper No. 57—-APM-7 (in type; 
to be published in the Journal of Applied 
Mechanics; available to April 1, 1958) 


Tue deflection in buckling of a long 
panel consisting of parallel stiffeners 
across a rectangular plate is found when 
equa! buckling loads are applied to the 
ends of cach stiffener. The critical load 
for buckling is found as a function of the 
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clastic propertics of the plate and the 
stiffeners for various spacings of stiffeners, 
and the number of spot connections to the 
plate 


A Study of the Propagation of Flexural 
Waves in Elastic Beams, by E. A. Ri - 
ger, Mem. ASME, University of Texas, 

Austin, Texas, and H. Norman Abramson, 

Assoc. Mem. ASME, Southwest Research 

Institute, San Antonio, Texas. 1957 ASME 

Applied Mechanics Summer Conference 

paper No. $57-—-APM-11 (in type; to be 

published in che Journal of Applied Mechanics; 

available to April 1, 1958) 


Expeximen tat results for flexural wave 
propagation in elastic beams of circular 
cross sections resulting from very sharp 
impacts are presented. It is noted that 
a well-defined wave system precedes the 
main pulse. The experimental results 
are correlated with theoretical predic- 
tions from both the Pochhammer-Chree 
and Timoshenko theories 


Response of Nonlinearly Supported 
Spherical Boundaries to Shock Graves, 
by M. L, Baron, Assoc. Mem. ASME, 
Columbia University, New York, N. Y. 
1957 ASME Applied Mechanics Summer 
Conference paper No, $7—-APM-12 (in 
type; to be published in the Journal of A 
plied Mechanics; available to April 1, 1958). 


An transform technique 
is used to solve a boundary-value prob- 
lem in which the partial differential 
equation is linear but the associated 
boundary condition is nonlinear. A 
spherical cavity in an infinite acoustic 
medium has an elastically supported 
boundary such that the pressure-dis- 
placement relation on the boundary is 
nonlinear. The response of the bound- 
ary to a plane shock wave which pro- 
gresses across the cavity and envelops it is 
obtained by solving two auxiliary bound- 
ary-value problems with linear boundary 
conditions. Using influence  coefhi- 
cients obtained from these solutions, a 
nonlinear integral equation for the re- 
sponse of the actual boundary is obtained. 
The integral equation is solved numeri- 
cally for a set of parameters, and curves 
for the pressure-time and displacement- 
time responses of the boundary are pre- 
sented 


A Direct Method for Determining Airy 
Polynomial Stress Functions, by Ching- 
Yuan Neou, University. of Bridgeport, 
Bridgeport, Conn. 1957 ASME Applied 
Mechanics Summer Conference paper No. 
57—-APM-2 (in type; to be published in 
the Journal of Applied MecBamics; availabie to 
April 1, 1958). 
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Iw ruis paper a direct method for deter- 
mining Airy polynomial stress functions 
is presented. Simplified procedures are 
developed for systematically reducing 
Airy stress functions expressed as doubly 
infinite power serics to desired polyno- 
mia! forms on the bases of compatibility 
and boundary conditions only, without 
resort to patching or guessing, as is neces- 
sary in the conventional superposition 
and *'semi-inverse’’ methods. 


A Photoelastic Study of Strain Waves 
Caused by Cavitation, by G. W. Sutton, 
Assoc, Mem. ASME, General Electric Com- 
pany, Philadelphia, Pa. 1957 ASME Ap- 
=~ Mechanics Summer Conference paper 

0. 57—APM-15 (in type; to be pub- 
lished in the Journal of Applied Mechanics; 
available to April 1, ‘ose’, 
Uxrra-high-speed photoelastic tech- 

niques have been applied to a study of the 
transient stresses and strains in a photo- 
elastic plastic when subject to cavitation 

A photocell, used to detect the transient 

strains, indicated that the time duration 

of the strains was about 2 microsec. 

Using an ultra-high-speed motion-picture 

camera, ultrasonic cavitation bubbles 

have been photographed collapsing on 
the surface of a photoelastic specimen, 
and the resulting strain wave in the solid 
has been photographed. The dynamic 
properties of a photoelastic material have 
been obtained in order to permit quantita- 
tive interpretation of the transients. 
This has indicated that the stresses duc 
to cavitation may be as high as 2 X 10° 
psi. The photoelastic plastic, CR-39, 
was found to exhibit strain birefringence, 
and its strain-optic constant was found 
to be independent of the rate of loading 


Motion and Stress of an Elastic Cable 
Due to Impact, by F. O. Ringleb, Naval 
Air Materiel Center, Philadelphia, Pa. 1957 
ASME Applied Mechanics Summer Con- 
ference paper No. 37—APM-10 (in type; 
to be published in the Journal of Applied 
Mechanics; available to April 1, 1958). 
Tue motion and stress of an initially 

straight elastic cable one point of which 

suddenly moves with a constant vector 
velocity are studied. Formulas for the 
phase velocities of waves of constant 
stress and of waves of constant slope 
including the effect of initial tension and 
neglecting lateral contraction are derived. 

Under these assumptions exact and 

approximate relations between the im- 

pact stress and the distribution of energy 

in the cable are derived and discussed. 

The theoretical results are compared 

with results from tests on aircraft ar- 

resting gears carried out at the Naval 

Air Engineering Facility, Philadelphia, 

Pa. 


Lubrication 


Properties of Friction Materials—ll, 
Theory of Vibration in Brakes, by P. R 
Basford and S. B. Twiss, Chrysler 
tiim, Detroit, Mich. 1957 ASME Semi- 


Aonual Meetin per No. 57—SA-97 
(multilitho, to be published in 
Trans. ASME; available to April 1, 1958). 


A tueory of vibration in brakes is 
developed, based on the statistical nature 
of friction. The conditions under which 
an incipient vibration can develop arc 
shown to be (4), 46m > a*L*, where 6 
= clastic constant of the lining in shear, 
m = Mass per unit area, 4 = change in 
coeflicient of friction with speed, and L 
= load force per unit area; and also, 
(b), a <0. Whether noise will result 
from the vibration depends on how close 
the natural frequency of the lining 
(46m — a*L*)'/*/(4am) is to a frequency 
of the drum which can be excited by 
resonance. Observations on the relative 
noisiness of four kinds of lining were 
correlated with measurements of (4) and 
(6). When the linings are ranked in 
order of increasing tendency to noise as 
predicted by the theory, it is found that 
the order is the same as that observed in 
brake tests on road cars. 


Properties of Friction Materials—l, 
Experiments on Variables Affecting 
Noise, by P. R. Basford and S. B. Twiss, 
Chrysler Conntiiion, Detroit, Mich. 1957 
ASME Semi-Annual Meeting paper No. 57 
—SA-96 (multilithographed; to be pub- 
lished in Trans. ASME; available to April 
1, 1958). 


Brake linings and experimental 
methods for the study of their frictional 
properties are discussed in this paper 
Measurements of the friction of various 
brake linings against polished iron have 
been made at speeds so low that surface 
temperature, known to be important at 
high speeds, could be neglected. 

Test apparatus consisted of a specially 
ground iron or steel bar clamped between 
two samples of brake lining and pulled 
through at a predetermined rate. The 
bar was anchored through a strain ring 
to the fixed head of a Tinius Olsen 
tensile machine, while the sample 
fixture was mounted on the movable 
crosshead. Speeds between 0.025 and 
12.4 ipm could be selected and main- 
tained by means of a balanced thyratron 
circuit which controlled the driving 
motor. The normal (load) force on the 
sample was supplied by calibrated 
springs compressed by a screw-operated 
block. 

The 


the springs under 
compression was used to measure the 


length of 


normal force. The output of the strain 
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Apparatus for friction measurement at 
low speeds between 0.025 and 12.4 


gage was fed into a Brown recording 
potentiometer, which supplied a con- 
tinuous record of the frictional force 
during a test. 

The metal surfaces were not cleaned 
with solvents, nor was contact permitted 


ASME Trancaetion 


Tus August, 1957, issue of the Transactions 
of the ASME (available at $1 per copy to 
members; $1.50 to nonmembers), contains 
the following technical papers: 


Properties of Misaligned Journal Bearings, 
by G. B. DuBois, F. W. Ocvirk, and R. L. 
Wehe. (56—LUB-7) 

Analysis of Journal Bearings With Arbitrary 
Load Vector, by O. Pinkus. (56—LUB-2) 

The Fluid Dynamic Theory of Gas-Lubri- 
cated Bearings, by J. S. Ausman. (56—LUB-6) 

Heat-Transfer Effects in Hydrostatic Thrust- 
Bearing Lubrication, by W. F. Hughes and 
J. F. Osterle. (56—LUB-11) 

On the Theory of Grease-Lubricated Thrust 
Bearings, by A. Slibar and P. R. Paslay. 
(56—LUB-1) 

Predominant-Peak Surface Roughness, a 
Criterion for Minimum Hydrodynamic Oil- 
Film Thickness of Short Journal Bearings, by 
L. F. Kreisle. (56—LUB-5) 

Statistical Analysis of a Wear Process, by 
B. G. Rightmire. (56—LUB-10) 

Testing Dynamically Loaded Bearings—I, by 
M. D. Hersey and R. B. Snapp. (56—LUB-3) 

Testing Dynamically Loaded Bearings—Il, 
by R. B. Snapp and M. D. Hersey. (56--LUB-4) 

Universal Bearing Tester, by R. J. S. Pigott 
and B.R. Walsh. (56—LUB-9) 

Cavitation Characteristics of Gate Valves 
and Globe Valves Used as Flow Regulators 
Under Heads Up to About 125 Feet, by J. W. 
Ball. (56—F-10) 

A Comparison of Hydraulic and Pocumatic 
Accessory Power Generation, by E. I. Brown. 
(56—AV-23) 
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with anything except the lining samples 
They were stored in a desiccator when 
not in use. Under these conditions, the 
metal surfaces may be considered clean, 
except for the thin oxide films which 
always form in contact with air. 


The coefficient of dynamic friction was 
lower than the static coefficient at the 
lowest speeds, increased markedly, and 
approached a constant value at the 
highest speeds studied, 12.5 ipm. Other 
apparatus was used to extend the range 
to 800 fpm. When the surface tempera- 
ture was held constant, the friction 
coefficient passed through a broad maxi- 
mum and thereafter decreased slightly as 
the speed was increased. The transition 
from smooth sliding to stick-slip friction 
was studied as a function of speed and 
load. A critical speed was found, above 
which only smooth sliding was possible, 
regardless of load. The time-force traces 
obtained during stick-slip motion supply 
information about the static coefficient, 
and also the clastic properties of the 
brake lining. 


Drag-Turbine Performance, by O. E. Baljé. 
(56--AV-6) 

Kinematic Analysis and Synthesis Using 
Collineation-Axis Equations, by W. J. Carter. 
(56—F-4) 

On the Adiabatic Couette Flow of a Com- 
pressible Fluid, by W. F. Hughes and J. F. 
Osterle 

Curved Beams With Eccentric Boundaries, 
by J. P. Vidosic, F. J. Bogardus, and J. C. 


Durden. (56—F-1) 
Graphical Shoe-Brake Analysis, by G. A. G. 
Fazekas. (56—F-3) 


Effects of Complex Stress-Time Cycles on the 
Fatigue Properties of Metals, by W. L. Starkey 
and S. M. Marco. (56—A-1) 

Fatigue of Metals Under Combinations of 
Stresses, by W. N. Findley. (56—A-74) 

Power From Solar Energy, by J. I. Yellott. 
(56—F-15) 

Estimating Partial-Load Performance of 
Large Reheat Turbine-Generator Units, by 
S$. D. Fulton and D. W. R. Morgan, Jr. (56— 
F-16) 
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Comments Papers 


Lignite 
Comment by R. F. Throne’ 


Rerernence is made in this paper* to 
several large units of Central Stations 
using Colorado so-called lignite in pul- 
verized form 

Public Service Company of Colorado for 
over 50 years has burned Colorado 
“‘lignite’’ in its major steam-electric 
generating stations. So-called Colorado 
lignite is a low-grade bituminous or a 
high-grade lignite. The early Colorado 
Public Service installations were hand- 
fired flat grates and later followed by 
stoker equipment as it became available 
in a wide range of types. In 1924 pul 
verized equipment in a bin-system type 
was employed serving 100,000 Ib steam/- 
hr boilers which system remains in op- 
eration serving later units of 300,000 lb 
steam/hr. In more recent plant proj- 
ects the unit pulverizer arrangement is 
used serving boiler units ranging from 
300,000 Ib steam/hr to 1,000,000 Ib 
steam/hr 

In this long experience we have one 
case of the definite comparison of a 
boiler installation that is an exact dupli- 
cate of an installation in Ohio, which in 
Ohio on its low-grade type of fucl gave 
a creditable performance, but which at 
§000-fe elevation and burning Colorado 
lignite resulted in considerable attention 
to fireside deposits and a definite eleva- 
tion of combustion gas temperatures 
The ash-fusion temperatures are com- 
parable, but the ash type and behavior is 
definitely worse in Colorado. Appar 
ently, there is more to furnace design and 
proportioning than is represented by the 
proximate and ultimate analyses, ash- 
fusion temperatures, and grindabilities 

Reference is made in the paper to the 
effect of moisture on performance of 
equipment. There is a definite need to 
differentiate as to the type of moisture 
when dealing with the near-lignite type 


Chief mechanical engineer, Public Service 
Company of Colorado, Denver, Colo. Mem 
ASME 

* "Utilization of Lignite,"’ by Earle 
Miller and C. Freeman Hawley, Mine HANICAL 
vol wth 1957, pp. 23 
26, condensed from ASME Paper No. 56—F-22 
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of fuel such as Colorado so-called lignite 
and the true lignites. 

The Colorado experience indicates 
that the coral moisture must be reduced 
to at least 18 per cent in order for the 
pulverized product to be free flowing and 
be properly handled by the burners 
Any further reduction in moisture out- 
side of the boiler furnace is not war- 
ranted and in fact is uneconomic. How- 
ever, there is no established recognized 
testing procedure to our knowledge of 
classifying ‘‘external’’ moisture from 
“inherent’’ moisture. The present pro- 
cedure is based on “‘room temperature”’ 
but the temperature of the room and the 
ambient humidity of the room air is not 
stated. At this altitude, humidity is 
quite low compared to most sea-level 
areas. 

The moisture-degradation rate versus 
time of the Colorado lignite, regardless 
of its initial coral moisture content, is a 
uniform smooth characteristic with no 
apparent break that might indicate the 
portion represented by “‘surface’’ mois- 
ture and that represented by inherent 
However, it has been difficult to correlate 
operating experience when total mois- 
ture only is known. 


Comment by W. M. Van Tassel’ 
The authors of this paper have per- 


formed a valuable service in directing 
attention to the significant advances in 
the utilization of a fuel which represents, 
on a heating value basis, 15 per cent of 
the total known coal reserves of this 
nation. Assured lignite reserves in the 
United States amount to over 463 billion 
tons. This is an important fuel resource 
that cannot be overlooked by our ex- 
panding and energy-hungry economy. 

In briefly reviewing the history of the 
development of lignite utilization, the 
paper credits both manufacturing and 
operating organizations for the develop 
ment of techniques required to utilize 
lignite, In this connection, it is worth 
noting that carly lignite-using enter- 
prises were small, both in economic 


* General superintendent of power produc- 
tion, Montana-Dakota Utilities, Bismarck, 
N. Dak 


structure and in physical plant. In re- 
cent years, these enterprises have grown 
considerably larger, justifying the costs 
of more intensive application of engineer- 
ing talent, with the resulc that a great 
number of the problems which existed 
in early days of lignite use and which, 
unfortunately in many quarters are still 
presumed to exist, have been rather 
easily solved. 

In addition to the credit properly duc 
to the developments of manufacturers, 
operating organizations, and consulting 
engineers, it is proper to recognize the 
contributions of the lignite producers to 
the better utilization of their product. 
Improved methods of mine exploration 
and volume-production methods, such as 
stripping, have kept pace with increasing 
Manpower costs, permitting production 
of a better selected and prepared fuel 
without appreciable cost increase per 
ton. 

In North Dakota and South Dakota, 
mine-mouth lignite commands a price 
of 13.8 cents to 15 cents per million Bru. 
By most basic energy-production stand- 
ards this is an attractive price, and the 
opinion of mine operators is that the 
figures quoted above are susceptible to 
reduction whenever the demand reaches 
proportions justifying larger scale and 
more highly mechanized methods 

The efficiency records of lignite-burn- 
ing power plants reveals that the high- 
moisture content of this fuel does not 
appreciably detract from the favorable 
costs cited above for lignite used at mine 
mouth, but it is a major deterrent to long- 
distance volume shipment. Thus the 
high-moisture content is the basis for 
careful consideration of mine-mouth 
plants utilizing lignite at the point of 
production. Weare all well aware of the 
fact that power-plant investment is, in 
usual practice, geared directly to fuel 
cost. Through traditional use of this 
yardstick, and insufficient regard for 
other factors, mine-mouth lignite-burn- 
ing plants have, in general, been de- 
signed along lines that do not yicld 
maximum fuel efficiency. 

It appears that, in the case of lignite, 
certain factors other than the fuel cost 
should be examined in the selection of a 
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plant design and investment. Whereas 
the high efficiencies usually associated 
with high-temperature, high-pressure 
power-plant designs cannot be justified 
by the mine-mouth fuel price, the usually 
applied criteria, it does seem likely that 
such high efficiency designs might be 
justified to accomplish the most efficient 
use of limited cooling water, which is 
characteristically scarce and of poor 
quality in the best lignite-producing 
areas. It is certainly conceivable that 
the cost of electrically transmitting 
mine-mouth produced power would be 
substantially less than the cost of ship- 
ping high-moisture lignite to a utiliza- 
tion point favored by an adequate and 
casily developed source of cooling water 
Ic is further conceivable that this saving 
could justify the investment in a high- 
temperature, high-pressure multiple ex- 
traction, and possibly even reheat-power 
plant, which would put only 3 or 4 Ibs 
of steam into the condenser for cach 
kwhr produced, in place of the 10 to 22 
Ibs of steam per kwhr requiring condens- 
ing service at the mine-mouth lignite 


plants now operating. This phase of 


power-plant economics deserves further 
study. 

This paper makes mention of the rapid 
load-acceptance capabilities of spreader- 
stoker fired lignite burning installations. 
Mention is also made of waterwall- 
furnace enclosures. It is not many years 
ago that everyone concerned with the de- 
sign and operation of lignite plants felt 
that a refractory furnace was essential to 
promote ignition of the fuel on account 
of its high water content. Modern 
waterwall-furnace installations have con- 
clusively proved that the ignition prob- 
lem, at least in so far as spreader stokers 
and pulverizers are concerned, just does 
not exist. There are today, moderate 
pressure/temperature plants in service on 
North and South Dakota lignite with 
spreader-stoker firing into completely 
waterwall-enclosed furnaces that are 
capable of picking up from 25 per cent of 
rated capacity, instantaneously, to 125 
per cent of rated capacity, with a loss in 
steam pressure of not over § per cent. 
The ignition problem, even with these 
extreme load-acceptance rates, is limited 
to the requirement that proper adjust- 
ments to the combustion-control appara- 
tus will result in the furnace being sup- 
plied with excess air, rather than excess 
fuel, during the load-acceptance period. 

The paper directs attention to the tend- 
ency of lignite fly ash to build up and 
accumulate on heat-exchange surfaces, 
hopper sides, and dust-collector com- 
ponents. These deposits may be roughly 
divided into two categories, specifically, 
the loosely adhering fly-ash deposits 
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which are readily disturbed and removed 
by any mechanical force, and the harder 
but still somewhat spongy build-ups 
which occur even at moderate boiler 
ratings and are resilient and cannot be 
readily removed mechanically. 

In the case of the loosely adhering 
fly-ash deposits, which have a very steep 
angle of repose and consequently cling 
to the sides of hoppers and dust-collector 
components, these build-ups can be kept 
from becoming troublesome by the use of 
electric vibrators operated intermittently 
and for short periods by a program clock. 

The more solid deposits which usually 
appear on the heat-exchange surfaces 
from the waterwalls all the way through 
to the air heater, and on occasion, on the 
induced draft fan blades, do have a struc- 
tural integrity and are bonded to the sur- 
faces mentioned. These deposits, while 
in some cases quite hard, are not crystal- 
line or glasslike in a sense similar to the 
crystalline or glasslike composition of the 
slag formed by bituminous coals. They 
are highly hygroscopic with a texture 
that could be described as between 
chalky and spongy. 

Due to a lack of a crystalline structure 
there is little tendency for these de- 
posits to build up and then drop off 
due to thermal shock. Effectively ap- 
plied and properly used soot blowers are 
successful in keeping these deposits to a 
minimum, but in the normal course of 
events, the lignite fired boiler must even- 
tually be taken off the line for fireside 
cleaning. 

The results of hand-scraping or similar 
cleaning methods are disappointing. 
With hand-scraping methods, the base 
of the deposit is generally left on a large 
percentage of the surface being cleaned, 
and this base appears to have the prop- 
erty of serving as the foundation for a 
relatively rapid accumulation of new 
deposit during the subsequent operating 
period 

The most effective method of removing 
the spongy slag deposits is by water 
washing. This is best done, after the 
boiler and furnace are thoroughly cooled, 
by the insertion of spray pipes in the upper 
reaches of the furnace enclosure-—tube 
banks or superheater, which spray pipes 
should deliver a relatively small quantity 
of water in an extremely fine spray. All 
furnace and boiler-setting doors and 
dampers should be closed as tightly as 
possible to develop the maximum relative 
humidity in the atmosphere within the 
furnace and flue-gas passages. Moving 
grates, and where possible, refractory 
surfaces should be protected by tar- 
paulins 

The fine spray-washing procedures 
should continue for 16 to 30 hours, and 


at the end of this period, it will generally 
be found that the fireside surfaces of the 
unit are as clean as they were when new 

Immediately after the completion of 
the washing, a slow drying fire should be 
started to gradually dry out the exposed 
refractory and drive away moisture that 
would otherwise tend to corrode boiler 
metal. 

Different boiler designs require slightly 
different techniques, but experimentation 
will provide methods yielding fireside 
surfaces almost perfectly cleaned. It is 
absolutely essential that once the wash- 
ing process is started, there be no inter- 
ruption of sufficient duration to permit a 
drying out, or partial drying out of the 
deposits. These deposits have some of 
the characteristics of cement and if 
moistened and then dried out, are not 
subject to re-solution, 

A marked advantage in the washing 
method is that it removes the fly-ash de 
posit right down to the tube metal. 
It has been noted that this clean metal 
surface is much less subject to the ac- 
cumulation of deposit during the subse- 
quent operating period. The build-up 
will again occur but, initially, at a much 
slower rate than the rate of build-up ona 
tube that is not thoroughly cleaned and 
presents a surface upon which there are 
a few thousandths of an inch of an old 
fly-ash deposit 

The utility of a fuel is affected by the 
case with which it can be stored and 
handled. With proper equipment and 
methods of compaction, lignite can be 
successfully stored for indefinite periods. 
As with bituminous coals, good com- 
paction is essential and this is easily ac- 
complished with the compressible lig- 
nites. The principal storage-pile-main- 
tenance problems are concerned with 
water and wind erosion, the first of which 
requires moderate slopes on the pile 
sides. Wind erosion can be effectively 
minimized by  shelter-belt plantings 
around the storage area. 

The characteristically high inherent 
moisture of lignite presents no serious 
problems in cold weather handling. 
However, surface moisture, accumulated 
from rain, snow, or production at poorly 
drained mines, can result in freezing 
problems even more troublesome than 
those encountered with washed bitu- 
minous coals shipped into cold climates. 

Although lignite is a valuable re 
source in itself, it is well to note that 
uranium and other rare earth elements, 
such as germanium, have been found in 
many of the lignite seams of North and 
South Dakota. To date it appears that 
the occurrence of these rare earth ele 
ments is in noncommercial! percentages, 
however, as the volume of lignite used 
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increases, those concerned with the utili- 
zation of lignite should be alert to the 
possibilities of concentrating these min- 
eral resources in this fuel during the 
power production process. Research 
may determine methods of concentrating 
or isolating valuable by-products 


Authors’ Closure 


It is gratifying to have comments from 
operating people who have had the prac- 
experience represented by 


Mr. 


tical 


Reviews Books 


Throne and Mr. Van Tassel. The state- 
ment by Mr. Throne that ‘there is more 
to furnace design and proportioning than 
represented by the analysis’’ cannot be 
too often emphasized in these days of try- 
ing to save engineering costs by duplicat- 
ing designs which are sometimes totally 
inadequate. 

Mr. Van Tassel’s comments are quite 
complete and can hardly be improved. 
The authors are intrigued with his posi- 
tion that because of the location at lig- 
nite fields the cooling water is a major 


problem and can casily require high 
efficiency costs. This is a rather novel 
approach to justification of high cfh- 
ciency and merits consideration. All 
operators of lignite plants will appreciate 
the detailed consideration of the cleaning 
problems. 
E. C. Miller.‘ 
C. F. Hawley.® 


* Research engineer, Riley Stoker Corpora- 
tion, Worcester, Mass. 
Chief mechanical engineer, Riley Stoker 
Corporation, Worcester, Mass. 
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Operations Research 


Iwreopuction TO Orgxations By 
C. W. Churchman, R. L. Ackoff, and E. L. 
Arnoff, John Wiley & Sons, Inc., New 
York, N. Y., Chapman and Hall, Led., 
London, England, 1957. Cloth 6 X 9 in., 
figs., tables, bibliography, index, x and 
645 pp., $12. 


Reviewed by Robert E. Machol’ 


Tue science, or art, of operations re- 
search was born at the beginning of 
World War II and an excellent book on 
the subject was written by Morse and 
Kimball at the end of the war and pub- 
lished a few years later. In 1951, in a 
review of this book, Bronowski wrotc,* 
“Is there then a future for operations 
research today, either in industry or in 
war? I doubt ic. What was new 
and speculative on the battlefield curns 
out, in the practical affairs of industry, 
to become only a painstaking combina- 
tion of cost accounting, job analysis, 
time and motion study, and the general 
integration of plant flow Operations 
research has done its major work." 

It is a pleasure to report that Bronow- 
ski sounded the knell of O.R. too carly. 
Whereas the Morse and Kimball book 
recounted triumphs in the military field 
only, the present book is loaded with 
examples of industrial applications; it 
is, in fact, based on many years of solid 
experience in solving industrial problems 
by the techniques described herein. It 


! Operations research and system analysis, 
Engineering Research Institute, The Univer- 
sity of Michigan, Ann Arbor, Mich. 

J. Bronowski, Scientific American, 
185, October, 1951, pp. 75-77 
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is clear therefore that O.R. has been and 
can be useful in industry; the only 
questions are whether O.R. is still in 
the ascendency, and whether this book 
is useful to those who wish to learn its 
mysteries and become practitioners of 
the art. 

To the latter questions the easwer is 
an unqualified ‘‘yes."’ Graduate stu- 
dents as well as those who call them- 
selves (or wish to call themselves) 
O.R. men will want to study the entire 
book, paying particular attention to 
the middle 60 per cent, which is of a 
mathematical nature and develops some 
of the techniques which have proved 
useful. Management people will want 
to read the first seven and last three 
chapters—the 40 per cent which is 
largely nonmathematical. They will 
get from it some feel for what O.R. 
is and the kind of contribution it may 
be ableto make. But they will probably 
come away with an incomplete and 
quizzical feeling. For this is a long 
way from the definitive book on the 
subject. 

One weakness is the unevenness of 
coverage. This is to some extent in- 
evitable where the chapters have been 
written by many authors, though the 
three principal authors have done an 
excellent job of bringing uniformity of 
tone and style to the entire work. The 
failure to decide on the mathematical 
level of the reader is more serious. 
Nominally the reader should have ele- 
mentary calculus for the mathematical 
parts and no mathematics for the others. 
But we find three pages devoted to an ex- 
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tremely clementary discussion of the 
meaning of an inequality sign, and only 
a few pages farther on full-scale use of 
matrix notetion and matrix algebra. 
It is true that the necessary definitions 
are supplied so that one could theoreti- 
cally follow the matrix manipulations; 
but the level of mathematical maturity 
implied varies enormously. 

The weakest portions of the book, 
however, are the nonmathematical 
Sometimes the authors get bogged down 
in trivia: ‘There are two types of errors 
which can arise in the counting opera- 
tion: overenumeration and underenumeration 
Overenumeration results cither from 
counting the same unit more than once 
or from counting units which should not 
be counted at all. Underenumeration, 
on the other hand, results. . ."" and so 
on for two paragraphs. This sort of 
thing is excusable only when it leads to 
useful conclusions as a result of sophisti- 
cated re-examination of basic principles 
Here the trivial discussion of counting 
merely trails off with the equally trivial 
conclusion that “‘it is desirable to design 
the best conceivable counting procedure.” 
The difficulty is in attempting to put into 
words the understanding and experience 
which the authors undoubtedly have 
in their minds. And the basic cause of 
the failure appears to be lack of under- 
standing of the structure of this science 
of O.R. Early in the book the authors 
state that “The terms ‘tools,’ ‘tech- 
niques,” and ‘methods,’ which are 
frequently used interchangeably in sci- 
ence, are carefully differentiated here. 
calculus is a scientific tool; employing 


calculus to find an optimum value of a 
variable in a mathematical model of a 
system is a scientific technique; the 
plan of utilizing a mathematical model 
to optimize a system is a scientific 
method.’ The distinction seems far 
from clear-cut, and falls apart completely 
before the book is finished 

The fact of the matter is that the 
authors do noc know exactly what are 
the tools, the techniques, or the methods 
of O.R. They do not even know what 
O.R.is. This is not their fault. Morse, 
who is as much an expert as anyone, 
has recently said,* ‘‘Most of the time 
of. . .conferences on operations research 
is taken up with attempts to define op- 
erations research and to persuade others 
to try it."’ He might have added that 
operations researchers spend a lot of 
time saying how scientific they are. 
In chapter 3 of the present book is a 
story of an attitude survey conducted 
by an O.R. team with useful results. 
The author assures us that ‘‘attitude 
determination is a very tricky business, 
and one that should be entrusted only 
to competent professionals." The re- 
sulce of the survey was that 136 out of 
the 150 workers interviewed complained 
that their chairs were uncomfortable. 
New chairs were supplied, and _per- 
formance improved. It would seem 
that with this overwhelmingly preva- 
lent attitude, no great sophistication of 
echnique would be required to find it, 
yet the author's conclusion is, ‘‘This 
is an example of the way in which 
scientific techniques can, in the hands 
of experts, provide factual data on which 
management decisions may be based.” 
In the space of eight pages in this chapter, 
the word ‘‘scientific’’ is used ten times, 
always in this same sort of context. 

*P. M. Morse, Physics Today, vol. 8, 
September, 1955. p. 14 
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ASTM Mernops ror Cuemicat ANALYSIS OF 
Merats. Published 1956 by the American 
Society for Testing Materials, Philadelphia, 
Pa. 627 p., 6 X 9'/, in., bound. $8. This 

blication is a part of the Book of ASTM 

tandards and complements parts 1 and 2 
which cover the metals. It contains all ASTM 
methods for chemical analysis of ferrous and 
nonferrous metals and alloys, including 
spectrochemical analysis. There are ten com- 
pletely new methods and recommended pro- 
cedures including chemical analyses for 
electronic nickel and titanium. In addition, 
ten standards have been substantially revised. 
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Though this is the weakest chapter in 
the entire book, the same sort of self- 
conscious assertion of “‘scientificness’’ is 
found throughout. Often it seems 
forced: ‘‘Just as currents and voltages 
are measured in electric circuits, quan- 
titative Measurements of ‘interaction’ in 
social groups—and machines for ob- 
taining such measurements—have been 
made in certain experimental situations." 

No concise definition of O.R. is given 
in this book, and it would be unreasona- 
ble to expect one. Yet one might hope 
for an implied definition, which some- 
how fails to come through. O.R., we 
are told, is the application of the sci- 
entific method by interdisciplinary teams 
of scientists, supplying the basis for ex- 
ecutive decision. But the kind of prob- 
lem on which the team works is not 
made clear. One gets the opinion that 
an O.R. man is one who is an expert on 
other people's problems. The crux of 
the matter is brought out not in this 
book, but in remarks made elsewhere‘ 
by the senior author; ‘‘It is amazing 
that 90 per cent of the work in O.R. 
is the gathering of cost information. 
Nor just for new businesses, but for old 
businesses as well, the really important 
cost information does not exist. For ex- 
ample, any outsider can see immediately 
that the data most relevant to running 
a railroad isn’t collected. Railroads 
don't know the relative costs of hauling 
different commodities. Railroads have 
never even determined how long a train 
should be.... Idon't know of a single 
company that collects the proper data 
on the total time required to process 
products. It is impossible to state 
whether cutting delays from 90 to 60 
days is worthwhilc.”’ 

* Notes taken by J. Hoagbin from a lecture 


by C. W. Churchman at The University of 
Michigan on December 5, 1956 


Diagrams of the apparatus and pertinent 
charts have been included in some cases 


American Power Conrerencr Paocenvinos. 
Vol. 18, 1956. Illinois Institute of Technol- 
ogy, Technology Center, Chicago, Ill. 665 
p., 9'/4 & 6 in., bound. $8. The present 
volume of this annual publication features a 
nuclear energy forum at which some of the 
broader aspects of nuclear power development 
were considered: the role of industry and of 
——. research tasks, etc. The papers 

clivered at the regular sessions—mechanical, 
electrical, nuclear energy, and water technol- 
ogy—are devoted to a wide range of subjects, 
including supercharged boiler design, fly ash 
and slag, air pollution, high-temperature, 
high-pressure power generation, 300-3000 cycle 
power in industry, digital computers for power 
system analysis, and ion exchange membranes 
for water conditioning. Various aspects of 


And so what O.R. really is is a point 
of view that enables one (not ‘‘any out 
sider,’ but any O.R. man) to determine 
the relevant data. Cost accounting has 
been developed in business to a high 
degree, but oriented to fiscal policies 
rather than production policies. The 
O.R. man can go in and ask simple ques 
tions which have never been properly 
formulated before-—-questions mostly 
about marginal or comparative costs 
and then answer them with comparative 
case. This is likely to lead to a small 
percentage increase in profit (or decrease 
in cost), and if the operation is a large 
one, the absolute value of the profit 
increase may be impressive. There is 
gold lying about to be plucked, and the 
O.R. teams are plucking it. As Bro- 
nowski said,* “‘the field of opportunity 
will never again be quite so blank, so 
simple, and so lavish."’ It seems in 
evitable that businessmen will learn 
the word “‘optimize’’ and the simple 
tricks which the O.R. men are teaching 
them. And then the OR. team, as 
distinguished from ordinary business 
control personnel or management con 
sulcants, will cease to have a function 

And so perhaps Bronowski was right 
after all when he said? that the major 
work of O.R. ‘‘turns out to have been 
a piece of education—the education of 
scientists and warriors in a new empiri 
cism."" The O.R. man has stretched 
his triumphs for a decade by invading 
industry, but operations research as a 
separate discipline seems foredoomed 
unless something more can be synthesized 
than is apparent in this book. The tech 
niques described in this book are valid 
and they will be used, but perhaps not 
most efficiently by professional O.R 
men. If O.R. is to continue to grow, 
it will need to take on a more construc 
tive and coherent aspect. 


corrosion are treated in a group of five papers 
delivered at a special symposium 


American Association 
Manuat or Recommenpen Practice. Revised 
Edition, 1956. Published by The Association, 
Washington, D.C, Various pagings, 
7'/, in., ting note-book. Price not given 
A practical manual of standards for those who 
are concerned with the processing of lumber 
of its use in construction. The publication is 
divided into six sections: The index; pre- 
servatives; treated products; analysis meth 
ods; miscellaneous instructions and tests; 
and conversion factors and correction tables 


Annuat Review ov Scimnce. Vol. 
6. Edited by J. G. Beckerley and others 
1956, Annual Reviews, Inc., Palo Alto, Calif 
471 p., 6 X 9in., bound, $7. The present 
volume contains reviews of advances, and of 
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the literature on 13 topics. One of the papers 
deals with reactors for power generation, the 
remainder with such specialized subjects as 
time variations of primary cosmic rays, nuclear 
radiation effects in solids, low-level counting 
techniques, and applications of oxygen isotopes 
in chemical studies 


in Armospneams anno Vacuum 
Electrochemical Society Symposium, San 
Francisco, Calif. May, 1956. Edited by W. E 
Kuhn. 1956, John Wiley and Sons, Inc., 
New York, N. Y. 188 p., 11 in., 
bound. $7.50. Fundamentals, design and 
operation of furnaces, and chemical applica- 
tions are the major phases of arc technology 
covered. Papers on eonaaes deal with vacuum 
arc melting of refractory metals; a pilot-model 
three-phase consumable-electrode arc furnace, 
electrode control systems; vacuum remelting 
of superalloys and steels; and German develop- 
ments in vacuum arc melting of titanium and 
zirconium, Papers on applications deal with 
applications of the high intensity arc in metal- 
lurgy and in process chemistry, and with 
energy transfer in the high intensity arc. 


Documentation in Action. Edited by 
J. H. Shera and others. 1956, Reinhold Pub- 
lishing Corporation, New York, N. Y. 471 
p., 6 X 9'/, in., bound. $10. A record of 
the 1956 Western Reserve Conference on the 
Practical Utilization of Recorded Knowledge 

Present and Future.’ The proceedings arc 
presented in five main parts: present require- 
ments, methods and problems; programs for 
the future; discussion of information process- 
ing including the use of recorded information 
in research, information theory, and retrieval 
of recorded information; establishment of 
co-operative programs; and definition of 
research arcas (a summary). Terminology 
problems, machine translation, automatic 
processing, and other special aspects are con- 
sidered 


Evasricrry, Fracrure ano Frow; with 
engineering and geological applications. By 
jl. c Jacger 1956, John Wiley and Sons, 
Inc., New York,N.Y. 152 p., 49/4 7'/sin., 
bound. $2.50. This is a concise exposition, 
for engineers and geologists, of the basic 
mathematics of the theories of clasticity, 
sory viscosity, and rheology. The 

90k is comprised of three chapters devoted to 
the of stress and strain; 
the behavior of materials (including criteria 
for fracture and yield); and the equations of 
motion and equilibrium. 


Uses or Edited by 
A. T. McPherson and A. Klemin. 1956, 
Reinhold Publishing Corporation, New York, 
N.Y. 490 p.,6 X 9'/,in., bound. $12.50 
A text and reference work for engineers out- 
side the rubber industry who use rubber for 
cppticatinns in other fields. Consisting of 16 
chapters by 18 rubber technologists, the book 
deals with methods of manufacturing rubber 
goods; properties; means of obtaining rubber 
products purchase by specification 
or by special construction; and uses in electri- 
cal, civil, and chemical engineering. Also 
treated are the design of mountings, tires, belt 
conveyers, rubber in automobiles, and rubber 
in aviation. The book concludes with a brief 
discussion of the molecular structure and 
mechanical properties of rubber 


Gas Dynamics. By Klaus Oswatitsch. 
English version by Gustav Kuerti. 1956, 
Academic Press, Inc., New York, N. Y. 610 
6 X in., bound. $12. This is a 
thorough account of fundamentals, combined 
with a survey of advanced methods of analysis 
The main subjects covered are the thermo- 
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dynamics of gas particles; steady and unsteady 
one-dimensional flow; the theorems and gen- 
eral equation of the mechanics of compressible 
fluids; equations and solutions for steady 
inviscid flow; subsonic, supersonic, and tran- 
sonic flow; steady and unsteady three-dimen- 
sional flow; and viscous flow. The last cha 
ter deals with experimental techniques, sully 
for steady flow measurement. 


Hiow Tempsrature—A vor THe 
Furure. Proceedings of a symposium, Berke- 
ley, Calif., June, 1956. Published 1956 by 
Stanford Research Institute, Menlo Park, 
California. 218 p., 8'/2X llin., bound. $5 
The 36 papers included are about evenly 
divided among three major subjects: methods 
for obtaining high temperatures, materials 
for containing high temperatures, and proc- 
esses occurring at high temperatures. The 
methods treated include solar furnaces, the 
carbon-arc image furnace, short time clectrical 
discharges, ienten and resistance heating, 
chemical methods, and nuclear 
Papers devoted to materials deal with ductile 
ceramics, refractory coatings, selection of 
materials, and the interactions of materials 
with high-temperature environments. Gas 
and condensed state reactions, and the inter- 
actions between gases and condensed phases 
are the chief processes discussed. 


Dis Korrosion pes Evens Inee Ver~ 
uutuno. By H. Klas and H. Steinrath. 
1956, Verlag Stahicisen, Dusseldorf, Germany. 
504 p.. 6'/, 9'/,in., bound. DM 55.00. A 
monograph on the corrosion of iron and steel 
and its prevention, for the metalworkin 
industry and the industrial user. The book 
covers basic theory, properties of iron and stecl, 
corrosion as an enginecring problem, corrosion 
testing, sclection of materials to avoid corro- 
sion, inhibitors and cathodic protection, 
protective coatings and other surface treat- 
ments. A bibliography of over 1300 references 
is appended 


Lupaication or Beaninos. By F. T. Barwell. 
1956, Butterworths Scientific Publications, 
London, England. 292 p., 5'/2 X 8*/, in., 
bound. $10. A compact presentation of 
data drawn from significant work published 
in the last $0 years. Intended to aid the 
practicing engineer in the design of bearings, 
the book covers the nature of surfaces, wear, 
viscosity, and other fundamentals, outlines 
the priaciples of hydrodynamic lubrication, and 

esents a tentative approach todesign. Thrust 
mene concentrated contact bearings, ex- 
ternally pressurized bearings, and oscillating 
bearings are cover 

Tue Marusmatics or Dirrusion. By J. 
Crank. 1956, Oxford University Press, New 
York,N. Y. 347p.,6 X bound. $8. 
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The carly part of this treatise is developed 
from * uction of Heat in Solids’’ by 
Carslaw and Jaeger. The author selects some 
of their solutions of the heat conduction 
equation which he thinks can be applied to 
diffusion when the diffusion cc ient is 
constant. He evaluates them numerically 
and presents them in graphical form. Deri- 
vations of the solutions are included. The 
latter part of the book is about systems in 
which the diffusion constant is variable. 
Various methods of numerical and a 
solution are indicated. The final chapter 
deals with temperature changes which may 
accompany diffusion. 


Tue Nationat Fire Copgs. Vol. § 
Electrical. Revised to July, 1956. Published 
1956 by the National Fire Protection Associa- 
tion, Boston, Mass. Various pagings, 5'/2 X 
8*/, in., bound. $6. This volume contains 
the text of the National Electrical Code which 
gives the basic minimum provisions considered 
necessary for safety for wiring design, materials, 
and methods; motors, generators, capacitors, 
and other equipment; hazardous locations, 
bulk storage plants, garages, ctc.; cranes, 
elevators, induction heating, machine tools, 
and other special equipment, emergency sys- 
tems; communication circuits; and radio and 
television equipment. The volume also in- 
cludes on electrical fire alarm and 
supervisory services, lightning protection, 
and static electricity. References are made 
to electrical provisions of other NFPA stand- 
ards. 


On Human Communication. By Colin 
Cherry. 1957, John Wiley & Sons, Inc., 
New York, N. Y. 333 p., X in., 
bound. $6.75. A group of essays introduc- 
ing a new ‘Studies in Communication,"’ 
which will appear during the next few years. 
It is not a mathematical exposition of the 
theory of communication, but a reasoned 
of the relationships existing between 
the diverse studies of communication. Al- 
though chiefly concerned with linguistics and 
information theory, much of the content and 
discussion can be useful to the telecommunica- 
tion engineer or the researcher in machine 
documentation. 


Prooress Engroy. Series 5. 
Metallurgy and Fuels. Edited by H. M. 
Finniston and }. P. Howe. 1956, McGraw- 
Hill Book Co., Inc., New York, N.Y. 805 p., 
6 X 9'/,in., bound. $21. The first volume 
in this series consists of individual pene 
grouped under nine major divisions: produc- 
tion and preparation of uranium; thorium; 
beryllium and zirconium; physical metallurgy 
of plutonium; preparation and properties of 
rare carths; ceramics; fuel elements; irradia- 
tion effects; and solid state physics. The 
papers deal with a wide range of metallurgical 

oblems involved in the production of serv- 
iceable fuel elements, and modera- 
tors for reactors. 


Pump Seiecrion anp Apptication. By 
Tyler G. Hicks. 1957, McGraw-Hill Book 
Company, Inc., New York, N. Y. 422 p., 
6 X 9'/, in., bound. $8.50. The first 60 
pages of this practical manual describe the 
classes and types of modern industrial pumps, 
emphasizing what can be expected from each 
type. The remainder of the book is about 
equally divided into two sections, the first a 
detailed consideration of factors in pum 
selection—head, capacity, liquid handled, 
etc.,—the second a series of specific discussions 
of pumps used in more than a score of industries 
including power, petroleum, nuclear energy, 
water supply, sewage, irrigation, and mining. 


Roundup 


Of Current Enginearing Events, News, and Comment 


Classroom First Line of Defense in 
Fight to Wipe Out Engineering 


Manpower Shortage 


Industry-Education Conference and ASME Forum 
on Education Seek to Encourage Young People to 
Prepare for Careers in Engineering and Science 


Durino June and July California was 
the scene of two highly significant con- 
ferences devoted to stamping out the 
shortage of engineers and scientists so 
vitally needed to maintain the supremacy 
of the United States in the cold war. 

The shortage of scientists and engi- 
neers can ultimately be solved only in the 
local classroom,"’ said Robert L. Clark 


executive secretary of the President's 
Committee on Scientists and Engineers, 
in discussing the need for improved 
teaching of science courses from grade 
school through junior college. 


Pp Industry Takes Action 


Mr. Clark was one of the authorities 
who addressed the 100 national leaders 
representing science, education, and in- 
dustry, assembled for the Industry-Edu- 
cation Conference held July 7-13 at the 
University of California's new extension 
conference center at Lake Arrowhead, 
Calif., near Los Angeles. The Confer- 
ence was under the joint sponsorship of 


J. T. Robinson, 


tion co-operation. 


school, urges a broad, liberal education for future scien‘ists and engineers. 


E. S. Newman, News Editor 


the National Academy of Sciences, Wash- 
ington, D. C., and the Hughes Aircraft 
Company, Culver City, Calif. 

The conference, at closing time, 
showed that four major steps had been 
taken as a result of deep probing discus- 
sions and marshalling of facts. The 
Southern California Industry-Education 
Council (SCIEC) had been established 
including an executive secretary and a 
five-man steering committee. Five 
“‘salesmen’’ within the Southern Cali- 
fornia area had been appointed to enroll 
more industries and schools in the pro- 
grams to improve science teaching. An 
industry fund-raising drive was accepted 
for the operation of the SCIEC and infor- 
mal assurance quickly received from 
industrial delegates. The résumé of 
achievement also included an agreement 
to publish a manual, sponsored by the 
National Academy of Sciences, to show 
other areas how to start their own in- 
dustry-education co-operation programs 

The Council chose as its first executive 
secretary, James T. Robinson, a brilliant 
Whittier, Calif., high-school science 
teacher, 34 years old, with a knack of 


t, executive secretary of new Southern California Industry-Edu- 
cation Council (SCIEC), checks reports at Industry-Education Conference, fly 
7-13, Lake Arrowhead, Calif. Continuing bottom /eft, Dr. J. B. Platt, presi 
Harvey Mudd College, Claremont, Calif., acts as chairman of final session of pro- 
gram designed to overcome scientific manpower shortage through ne concen 
Dr. George Berry, right, dean, Harvard University medical 


ent, 
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ing cosponsors were National Academy of Sciences and Hughes Aircraft Com- 


pany. 
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Forum on Education held during ASME Semi-Annual Meeting 
with ASME members and guest educators, from San Francisco 
area, kicked off a series of meetings planned to evolve a plan 
to hy out the shortage of scientific and engineering per- 
sonnel. Left photo, standing, left to right: Wallace Andrews, 
Drake High School; R. L. Goetzenberger, ASME, Washington, 
D. C.; R. Lannert Iglehart, chairman, ASME Forum, chief 
engineer, Shell Development, Emeryville, Calif.; R. J. Palmer, 
Tamalpias High School; R. H, Prather, Drake High School; 
Mes. Adrian Cobb, Tamalpias High School; J. Calvin Brown, 
past-president, ASME, Los Angeles; and Miss Eunice Reader, 


Tamalpias Union High-School District, Marin County, Calif. 
Right photo, seated, /eft to right: Louis Alcorta, vice-president, 
Northern California Section, California Science Teachers 
Association; Dr. P. De H. Hurd, Stanford University; Eugene 
Roberts, San Francisco Polytechnic High School; and E. W. 


Jacobson, director, ASME, Pittsburgh, Pa. Standing, /eft to 
right: E. O. Bergman, director, ASME, Alhambra, Calif.; 
V. Weaver Smith, director, ASME, New York City; A. K. 
Oppenheim, Mem. ASME, president, Northern California 
Section, American Rocket Society; and W. E. Reaser, assistant 
secretary, ASME, New York, N. Y. 


distilling complex scientific principles 
into simple language 

Mr. Robinson will serve the Council 
until the middle of September when he 
will leave to study at Stanford Univer- 
sity on a National Science Foundation 
scholarship. 

Thus when his successor takes over this 
fast-moving Council's steering committee 
expects the industry-education co-opera- 
tion program to be well under way. 

In an atmosphere of mutual under 
standing, the educators and industrial- 
ists at the conference compared notes and 
found both wanted to help each other to 
make science teaching come alive through 
demonstrations of the practical applica- 
tions of scientific theory, and that the 
‘furure scientists and engineers’ have the 
best training in nontechnical as well as 
technical subjects to help them think 
big and then be capable of communicat- 
ing their ideas to others 

The newly established Council, to live 
up to general expectation, will serve as a 
catalyst for increased industry-educa- 
tion co-operation and as a clearinghouse 
where industry and education can make 
contact with one another to plan new 
point projects 

Foremost, among the several regional 
industry-education programs described 
at the conference, was the one conducted 
by Hughes Aircraft Company. In ad- 
dition to sponsoring college-level courses 
and scholarships for more than a 1000 of 
its own employees, the company has a 
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co-operative program with the Los 
Angeles schools, The Hughes program 
is managed in three parts in the follow- 
ing manner: 

A summer-employment program for 
high-school science and mathematics 
teachers that enables them to work side 
by side with top-level Hughes scicn- 
tists, gaining first-hand knowledge ot 
practical applications of the classroom 
theory that they teach during the school 
year. 

Lectures to high-school science classes 
by Hughes scientists, bringing students 
up-to-date on the latest scientific devel- 
opments and stimulating their interest in 
scientific careers 

A summer research project in the 
Hughes laboratories for outstanding 
high-school students, giving them first- 
hand experience in scientific work as it is 
carried on by industry 

SCIEC, progressing at a rapid pace, 
paused long enough at the conclusion of 
the conference to make this prediction: 
That by September, from Fresno to San 
Diego, the industry-education co-opera- 
tion program would be showing the re- 
sults of a wide, successful chain reaction 
that would not remain limited to team- 
work on improved teaching of science. 
When industrialists and educators get 
to know one another better, there will be 
more and more opportunitics to expand 
their co-operation to other fields. But, 
the first step is toward the upgrading of 
the entire educational system. 


p> ASME Plots a Course 


In California the North and South 
agree. 

They agree that the classrooms across 
the nation are where the solution will be 
found to the current engineering and 
scientific manpower shortage. Means 
must be made available to aid in the 
improvement of the teaching of science in 
the high schools, to better equip teachers 
and vocational counselors to guide and 
encourage promising students into careers 
in engineering and science, and to make 
these young people aware of industry's 
role in shaping our way of life 

More than this, it is agreed that any 
program to succeed must have the per- 
sonal participation of men in the profes- 
sion. 


The American Society of Mechanical 
Engineers has long been interested in the 
problem and has taken a leading part in 
many projects designed to alleviate it. 

To foster widespread interest and ac- 
tion, the Society sponsored a forum dur- 
ing the 1957 Semi-Annual Meeting, in 
San Francisco, at which a representative 
group of educators was asked the ques- 
tion, ‘In what ways can we assist in 
encouraging and training future engi- 
neers and scientists in the secondary 
schools?” 

This meeting to plot a straight course 
was so successful that it has generated a 
series of five subsequent mectings which 
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resulted in an important set of recom- 
mendations. 

The day-long program for members of 
the Society with high-school guidance 
counselors and science teachers and col- 
lege faculty opened with a seminar deal- 
ing with trends in engineering education. 
ASME President W. F. Ryan joined the 
group to discuss mutual problems of 
science teaching and guidance; later, 
speaking at the President's Luncheon, 
on a survey of the engineering profes- 
sion. In the afternoon the group con- 
tinued to ‘‘brainstorm’’ in a seminar 
devoted to finding out how a young 
engineer can develop professionally. 
The day's activities closed with some 
very lively discussions with ASME 
national, regional, and local officers at 
an informal tea. Co-ordinator of the 
program was R. Lannert Iglchart. 

In an atmosphere of mutual interest, 
President Ryan, whose outstanding career 
in enginecring justly makes him an 
enthusiastic booster of the profession, 
served the meeting well as an enlightened 
“guidance counselor.”’ 

He made three specific suggestions. 

He urged that students should be 
encouraged to consider engineering 
careers before they enter high school. 
As a matter of fact, he believes that it is 
not too early to guide youngsters in the 
fifth through the ninth grades toward a 
career in enginecring. 

Further, he strongly endorsed a curricu- 


IEC Joins Many Nations at Moscow 


lum for potential engineers, now in 
junior and senior high schools, that is 
well larded with gencrous portions of the 
humanities. 

Dr. Ryan also recommended that more 
women be welcomed into the profession 
as full-fledged engineers. 

With this program as a starter, the San 
Francisco Section held a series of confer- 
ences which resulted in recommendations 
that, when successfully carried out, will 
markedly help eradicate the shortage 

Working together with other profes- 
sional societies and organizations, the 
ASME recommends continued and ex- 
panded efforts to aid in the improvement 
of our educational system, particularly in 
the secondary schools. 

To implement this policy, a special 
committee of the local section will be ap- 
pointed with responsibility for directing 
and co-ordinating all the Section's 
activities related to educational matters. 
The committee's scope should include 
education at all levels and not be re- 
stricted to the secondary schools. 

This special committee should avail 
itself of the services of an advisory group 
of educators from its immediate area. 

The first project of this committee, it 
was recommended, should be the ap- 
pointment from the Section membership 
of an ASME sponsor or liaison representa- 
tive for each high school in the area, 
the function of the sponsor being to pro- 
vide the essential personal relationship 


between ASME and the school. His 
duties would include advising the school 
of the committee's activities, informing 
the committee of the teachers’ needs and 
problems, and providing direct assistance 
to the school’s science and mathematics 
teachers in such projects as arranging for 
loans or gifts of materials and equipment, 
access to special facilities, and technical 
consultation as required. 

The Section should pursue a policy of 
inviting educators, particularly science 
and mathematics teachers and guidance 
counselors, to ASME meetings and ap- 
propriate activities, thereby instituting 
mutual reciprocity. The educator givesa 
deeper thought to the nature of the engi- 
necring profession and the ASME mem- 
bers get a more personal understanding 
of the Teachers’ and schools’ problems 

The sponsors and special committee 
should become familiar with the services 
available from local groups, such as the 
Engineers Joint Council and the local 
Science Fair, and from other national 
groups, such as the ECPD, in order to 
integrate effectively the section program 
with these services. This would not 
only eliminate any duplication of effort 
but also be using their experience and 
ideas to the best advantage. 

Thus, two plans were launched in 
California to use the combined efforts of 
the profession itself, industry, education, 
and Government agency to help keep 
our country strong in our way of life 


U. S. Delegates to Moscow Meeting inspected plants, 
attended conferences, and saw something of Russian life 


“Russian advances in clectrotech- 
nology and hydroelectric power represent 
surprising accomplishments,’ said Rich- 
ard C. Sogge of General Electric Com- 
pany. Mr. Sogge is leader of the 24- 
man U. S. delegation which recently 
returned from an 11-day meeting in Mos- 
cow of the International Electrotechnical 
Commission (IEC). He made his com- 
ments at a press conference held in the 
offices of the American Standards As- 
sociation, New York, N. Y. 

Mr. Sogge is president of the U. S. 
National Committee of the IEC, which is 
an arm of the American Standards As- 
sociation 

Delegates from 27 countries, totaling 


SEPTEMBER, 1957 


more than §00, attended the annual 
meeting of the IEC. Sixteen technical 
committees were in session during the 
July 2-12 Moscow meetings. 

Mr. Sogge said that the Russians are 
planning a 1000-mile d-c transmission 
line connecting Moscow with power 
sources in Siberia. In addition, 400-kv 
power circuits are in operation, he said. 
U. S. delegates were told that Russia 
has turbogenerators rated at 150,000 kva 
in operation and is building them with 
200,000-kva rating. 

It was noticeable that some of the 
equipment in Russian plants they visited 
was much older than ours, but appeared 
to be in good running condition. The 


concensus of the U.S. delegation is that 
accident prevention and plant house- 
keeping were not as advanced as in U. S. 
industry, Mr. Sogge reported. 


International Standards Reported 


The central committee of the IEC, with 
headquarters in Geneva, Switzerland, 
reports that 16 draft international stand- 
ards have been received. ‘‘Numerous 
proposals were made by various coun- 
tries which no doubt will go into inter- 
national standards,’’ Mr. Sogge said. 

These will be considered by technical 
committees at future IEC meetings. 

Other observations of industrial prac- 
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A meeting of the Technical Committee 
on Switchgear and Controlgear, TC 17 
held during the Moscow meetings of the 
International Electrotechnical Commis- 
sion (IEC), July 2-12. American dele- 

ates are, second row, left to right, C. H. 
vice-president—engineering, 
General Electric Company; L. W. Cole, 
chairman of the board, Federal Pacific 
Electric Company; and G. W. Heumann, 
General Electric Company. 


Ar the meeting of the International 
Electrotechnical Commission, July 2-12, 
left to right,G. Vovchenko, pro-rector of 

oscow University; Percy Dunsheath, 


IEC president; A. Pavienko, Russia's 
Minister of Power, who was chairman 
of the Organizational Committee of the 
Moscow meetings, and D. Chizhov, 
deputy minister of Power and vice- 
chairman of the committee 


A group of participants in the Mos- 
cow Session of the International Electro- 
technical Commission visited the Mos- 
cow Power Institute. Guests shown in 
the electrical machines and apparatus 
hall of the General Electrotechnical 
Laboratory. 
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tices in the U.S.S.R. were made by various 
members of the U. S. delegation who saw 
large electrical apparatus plants, trans- 
former works, automobile factories, and 
radio tube plants. Technical inspections 
were made at plants in Moscow, Lenin- 
grad, and Zaporozhye. While at Len- 
ingrad, the Americans toured the Direct 
Current Research Institute. Zaporozhye 
is the site of the prewar Dniepropetrovsk 
installation. 

“We were all surprised," Mr. Sogge 
commented, “‘that the communists were 
so free in showing us installations of real 
interest to our technical group. Also, 
we were constantly being asked for criti- 
cism of what we saw.” 

“English was the language used 99 
per cent of the time at the meetings. 
English, as a matter of fact, has sup- 
planted German as a second language. 
The Soviets supported the U.S. viewpoint 
in nearly all of the meetings,’’ Mr. Sogge 
stated, 


Russians Seek Meeting With 
Electrical Engineers 


S. David Hoffman of the American 
Standards Association, who was one of 
the U. S. delegates, reported he was 
asked to explore the exchange of elec- 
trical engineers and technicians between 
the U.S. and U.S.S.R. This inquiry was 
made by Nikolai P. Galochkin, chief of 
the department of foreign relations and 
A. Nekrosov, chief of technical depart- 
ment, both of the ministry of power 
stations. 

A. S. Pavlenko, minister of power 
stations, was chairman of the U.S.S.R. 
organizing committee and headed up the 
arrangements for the event. This was 
one of the first official duties of Mr 


Pavlenko as successor to the deposed 
Georgi Malenkov. Nowhere did the 
Russians try to use the meetings for a 
political platform, Mr. Sogge observed 
He added that the U.S.S.R. followed the 
U.S. practice of having only one delegate 
speak for its national committee at each 
meeting. On the whole the Russians 
conducted the mecting ably and with 
facility. The technical people were 
qualified, anxious to discuss many topics; 
especially those pertaining to the U. S$ 
Other officers of the U. S. National 
Committee who attended the meetings 
were: Hendley Blackmon, Mem. ASME, 


' Westinghouse Electric Corporation, vice- 


president of the USNC; S. David 
Hoffman, American Standards Associa- 
tion, secretary of USNC; and Vice-Ad- 
miral George F. Hussey, Jr., USN (ret.), 
Mem. ASME, American Standards As- 
sociation, treasurer of USNC, 

The IEC was organized in St. Louis in 
1904, at a world meeting of clectrical 
engineers and manufacturers of electrical 
products. The 50th meeting of the IEC, 
the second meeting to be held in the 
U. S., met in Philadelphia in 1954. Last 
year's general meeting of IEC was held 
in Munich, Germany. Stockholm, Swe- 
den, will be the site of the 1958 annual 
meeting. A tentative invitation was 
extended to have the group hold its 
1959 meeting at Madrid, Spain. 

The 16 technical committee meetings 
held during the 11 days were on rotating 
machinery, electric traction equipment, 
switchgear and controlgear, cables, lamps 
and lighting, bushings, semi-conductor 
rectifiers, and lightning arresters. 

The Russians organized a special pro- 
gram of events for the women which 
included shopping tours, fashion shows 
and visits to the Lenin State Library, art 


the Bolshoi 


muscums, and ballet at 
National Theatre 


U. S. Delegates 


Besides the officers of the United States 
National Committee, U. S. delegates to 
the meeting were H. S. Osborne, consult- 
ant (formerly American Telephone and 
Telegraph, and past-president, IEC); 
L. W. Cole, Federal Pacific Electric Com- 
pany; E. F. W. Beck, Westinghouse Elec- 
tric Corporation; E. V. DeBlicux, Gen- 
eral Electric Company; C. L. Dawes, 
Harvard University; J. H. Foote, Com- 
monwealth Associates, Inc; G. W. Heu 
mann, General Electric Company; E. A. 
Harty, General Electric Company; L. F. 
Hunt, Southern California Edison Com- 
pany; J. G. Hutton, General Electric 
Company; W. M. Leeds, Westinghouse 
Electric Corporation; G.F. Lincks Gen- 
ral Electric Company; C. H Linder, 
Mem, ASME, General Electric Company, 
W. P. Lowell, Jr., Sylvania Electric 
Products, Inc.; J. W. May, ITE Circuit 
Breaker Company; L.W. Morton, Gen 
eral Electric Company; I. R Smith, 
Westinghouse Electric Corporation; F. 
Ullman, Westinghouse Electric Interna- 
tional Company; R. F. Wolfe, National 
Carbon Company; and W_ F. Doxey 
United States Army Signal Engineering 
Laboratory. 

The IEC endeavors to provide common 
terminology and standards in lighting, 
power, communications, and electronics 
to facilitate international trade 

The United States National Committee 
provides the means for the electrical in- 
dustry of the U. S. to keep informed and 
take part in the development of inter- 
national specifications use in world mar- 
keting of their products 


Nuclear Energy Standards ISO Topic in Geneva 


Six areas of work plotted, including 
glossary, symbols, and safe design 


Tue first steps toward world stand- 
ardization for peaceful use of nuclear 
energy were taken by 61 delegates from 
13 countries at a mecting of the Inter- 
national Organization for Standardiza- 
tion (ISO), Geneva, Switzerland, July 
30 to August 1. Results of the meeting 
were reported August 6 by the American 
Standards Association, U. S. member of 
the 38-country organization 


SEPTEMBER, 1957 


Six Areas of Work 


Under the chairmanship of Morehead 
Patterson, Mem. ASME, president, Ameri- 
can Machine and Foundry Company, 
New York, N. Y., the firse meeting of 
ISO Technical Committee 85 on Nuclear 
Energy outlined six areas of work 


They are 


1 Development of a tri-lingual glos- 


sary of terms applicable to nuclear en 
ergy and based on work already done in 
various countries 

2 Development and approval of a 
warning symbol for use wherever dan 
ger from ionizing radiation is present 

3 Adoption of units pertaining to 
nuclear energy, which were developed by 
the International Commission on Radia 
tion Protection and the International 
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Commission on Radiological Units 

4 Development of symbols required 
for drawings pertaining to nuclear equip- 
ment and installations 

5 Development of international rec- 
ommendations relating to measurement 
of radiation and protection against ra 
diation 

6 Development of internationally ac 
ceptable guides for safe design, operation, 
and maintenance of nuclear reactors 

The United States holds the secretariat 
of the committee through the American 
Standards Association. The ASA ac 
credited 15 delegates to represent the 
U.S. at the meeting. Vice-Admiral 
W. A. Kitts, 3rd, USN (ret.), General 
Electric Company, headed the U.S. dele- 
gation. Vice-Admiral G. F. Hussey, 
Jre., managing director of the American 
Standards Association, was secretary of 
the delegation and also of the meeting 

All work of the technical committee 
and its subcommittees will take account 
of work already done by national and 
international organizations to the end 
that there may be no unnecessary dupli 
cation of efforts, according to a state 
ment of results prepared by the ISO 
The ISO work covers the same basic 
arcas as the standards program now going 


Coming Meetings 


Titanium 


titanium leccure 
University’s 


Tae third annual 
program of New York 
College of Engineering will be held 
September 9-13. American and foreign 
authorities from industry and research 
laboratories will present the lectures at 
the University Heights campus, 

Attendance at the program is limited 
Applications and further information 
may be obtained by writing to Dr 
Harold Margolin, New York University, 
University Heights 53, New York City 


Electronics Conference 


Tue 1957 National Electronics Con 
ference-the 13th annual forum on elec 
tronic research, development, and appli 
cation~—-will be held at the Horel Sher 
man, Chicago, IIl., Oct. 7-9 

Sponsors of the conference are the Illi 
nois Institute of Technology, American 
Institute of Electrical Engineers, Insti 
tute of Radio Engineers, and North- 
western and Illinois universities 

The co-operating institutions are Pur- 
duc, Michigan State, Michigan, Notre 
Dame, and Wisconsin universities, Radio- 
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on in the U.S. under the procedures of the 
American Standards Association 


U. S. Delegates 


U. S. delegates to the international 
conference were: R. C. Dalzell, U. S. 
Atomic Energy Commission; General O. J 
Gatchell, USA (ret.), Member-at-Large, 
American Machine and Foundry Com- 
pany; Daniel F. Hayes, American Society 
of Safety Engineers, U.S. Atomic Energy 
Commission; Vice-Admiral Kitts, Atomic 
Industrial Forum, General Electric 
Company; Morris Kleinfeld, Interna- 
tional Association of Governmental 
Labor Officials, Division of Industrial 
Hygiene and Safety Standards, New 
York Department of Labor; G. M. Mus 
champ, Fellow ASME, Scientific Appa 
ratus Makers Association, Brown Instru 
ments Division, Minneapolis-Honcywell 
Regulator; Morehead Patterson; Lauris 
ton S. Taylor, National Bureau of Stand 
ards; Harvey Wagner, The American So 
ciety of Mechanical Engineers, The De 
troit Edison Company; C. R. Williams, 
National Association of Mutual Cas 
ualty Companics, Liberty Mutual In 
surance Company; W. A. McAdams, 
Health Physics Society, General Electric 


Electronics-Television Manufacturers As 
sociation, and Society of Motion Picture 
and Television Engineers. 


Plant Layout Technical Workshop 


Tue fifth semi-annual session of the 
Plant Layout Technical Workshop will 
be held at the Greater Pittsburgh Airport 
Horel, Pittsburgh, Pa., Oct. 14-18 

Regular technical lecture periods are 
planned for each morning of the con 
ference. In addition, each registrant 
will receive a complete 5000-sq ft layout 
of the plant area he wishes to study 
To register write Homer H. Dasey, 
Plane Layout technical Workshop, Box 
233, Oakmont (Allegheny County), Pa 


Meetings of Other Societies 


Sept. 7-13 
Instrument Society of America, twelfth annual 
conference and exhibit, Cleveland Auditorium, 
Fenn College, and Hotel Cleveland, Cleveland, 
Ohio 


Sept. 16-20 

Forum Trade Fair of the Atomic Industry, 
Coliseum, New York, N. Y. 

Sept. 16-21 

American Society for Testing Materials, Pacific 


MECHANICAL 


Company; Vice-Admiral Hussey and 
Henry G. Lamb, American Standards 
Association; E. C. Barnes, American 
Industrial Hygiene Association, Westing- 
house Electric Corporation; and J. G. 
Terrill, Jr., U. S. Public Health Service 
and American Public Health Association, 
Division of Sanitary Service, U.S. Public 
Health Service. 

Nineteen mations are participating 
members of ISO/TC85. They are: Aus- 
tria, Bulgaria, Finland, France, Ger- 
many, Isracl, Italy, Japan, Czechoslo- 
vakia, Netherlands, Poland, Spain, Swe- 
den, Turkey, United Kingdom, United 
States, U.S.S.R., Yugoslavia, Hungary. 

Seven international organizations were 
also represented at the meeting: United 
Nations General Secretariat, United Na- 
tions Educational, Scientific, and Cul- 
tural Organization, International Labor 
Organization, World Health Organiza- 
tion, The International Commission on 
Radiological Units, International Com- 
mission on Radiological Protection, and 
the International Electrotechnical Com- 
mission 

The next meeting of the technical 
committee will be held June, 1958, dur- 
ing the ISO meetings at Harrogate, 
England. 


Area national meeting and exhibit, Hotel 
Statler, Los Angeies, Calif. 


Sept. 18 
American Society for Meta!s, annual mecting, 
Palmer House, Chicago, III. 


Sept. 22-23 
German Association of Architects and Engi- 
neers, general assembly, Berlin, Germany 


Sept. 23-25 
Standards Engincers Society, annual mecting, 
Hotel Commodore, New York, N. Y 


Sept. 23-26 

Technical Association of the Pulp and Paper 
Industry, twelfth conference, Netherland- 
Hilton Hotel, Cincinnati, Ohio. 


Sept. 27-28 

Institute of Radio Engineers, fall symposium 
on broadcast transmission systems, Willard 
Hotel, Washington, D. C. 


Oct. 1-3 

Institution of Mechanical Engineers, confer- 
ence on lubrication and wear, London, 
England 


Oct. 6-8 
Fluids Control Institute, Westchester Country 
Club, Rye, N. Y. 


Oct. 9-11 

Committee on Vacuum Techniques, fourth 
national symposium, Hotel Somerset, Boston, 
Mass. 

‘For ASME Coming Events, see page 901) 


ASME News 


With Notes on Society Aetivities and Events 


E. S. Newman, News Editor 


Canada’s famous Chateau Frontenac situated high on a promontory overlooking the St. Lawrence River in Quebec City, will be 
the meeting place for the 20th annual ASME-AIME Joint Solid Fuels Conference on October 10 and 11 


20th Annual ASME-AIME Joint Solid 
Fuels Conference to Be Held in Quebec 
With CIM Co-operation October 10-11 


First meeting outside United States 
in picturesque and quaint setting 


Tue annual Joint Solid Fuels Confer- 
ence has been held in many places since 
its inception in 1937 by the American 
Institute of Mining, Metallurgical, and 
Petroleum Engineers and The American 
Society of Mechanical Engineers but, for 
the first time, it will be held in Canada 
on the invitation of the Coal Division of 
the Canadian Institute of Mining and 
Metallurgy 


SEPTEMBER, 1957 


The famous Chateau Frontenac, high 
on a promontory overlooking the St 
Lawrence River, in picturesque Quebec 
City, has been selected as the meeting 
place on Oct. 10 and 11, 1957. The 
effect of the St. Lawrence Seaway on 
coal marketing in North America will be 
one of the major themes of the confer 
cence 

The two-day event will include authori- 


tative papers by American and Canadian 
engineers, industrialists, educators, and 
public officials. The programs have been 
arranged by the Coal Divisions of the 
three organizations. There will be four 
technical sessions. The first will be 
devoted to papers under the auspices of 
CIM and the others under sponsorship of 
AIME and ASME 

In this fascinating city one can stroll 
along steep narrow strects and savour the 
charm of an 18th century French-Pro 
vincial town. Amidst an Old World 
background, however, there are all the 
comforts and conveniences of modern 
times. The strong tourist attraction 
alone is expected to draw a large attend 
ance 

The technical and entertainment pro 
grams have been given an added appeal 
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ASME Papers By Mail 


Onty numbered ASME papers in 
this program are available in sepa 
rate copy form until Aug. 1, 1958 
Copies can be obtained from the 
ASME Order Department, 29 West 
39th Sereet, New York 18, N. Y 
Prices are 25 cents cach to mem 
bers of ASME; 50 cents cach to | 
nonmembers, Papers must be 
| ordered by the paper numbers 
| listed in this program otherwise 
the order will be returned. The 
| final listing of available technical 
papers will be found in the issue of 
MecnanicaL ENGINEERING con- 
taining an account of the Confer 


ence 
AIME Papers. AIME Joint 
Solid Fuels Conference papers sub- 
mitted for publication will be con- | 
sidered for the Mining Transactions | 
Section and the Features Section of 
Mining Engineering and as ac- 
| cepted will be published accord- 
| ingly in Mining Engineering 
| CIM Papers. CIM papers sub- | 
mitted for publication will be con- 
sidered for the Canadian Mining | 
and Metallurgical Bulletin. For | 
separate copies write to CIM head- | 
quarters, 906 Drummond Building, | 
1117 St. Catherine Street, W., 
Montreal 2, Canada 


and no one with an interest in solid fuels 
should miss the conference. 

A special invitation is extended to the 
women for whom an interesting program 
has been arranged 


The tentative program follows 


> Thursday, October 10 


8:30 a.m, 
Voyer near Ballroom Mezzanine Floor 
Registration 
9:30 a.m, Ballroom — Mezzanine Floor 


Technical Session (1) 
Co Chairmen ( Gerow secretary treasurer, 
Canadian Institute of Mining and Metallurgy, 
Montreal, Que, and A. /gnatief, Department of 
Mines and Technical Surveys, Ottawa, Ont 
Coal, A Source of Canadian Energy, by ©. / 
O' Brian, Dominion Coal Board, Ottawa, Ont 
The Influence of the St. Lawrence Seaway on 
Marketing of Coal, by J. R. Frith, The M A 
Hanna Co, Cleveland, Ohio 
Canadian Consumption of Industrial Coals, by 
G MeL. Hutt, Canadian Pacific Railway Co, 
Montreal, Que, and EK. Swarteman, Department 
of Mines and Technical Surveys, Ottawa, Ont 
Limitations Imposed on Coal Used in Central 
Canada, George P. Cooper, William J. Moros, The 
M.A. Hanna Co., Toronto, Ont 
The Canadian Power Situation With Particular 
Reference to Thermal Electric Power, by © 
Baltaer, Department of Mines and Technical Sur- 


veys, Ottawa, Ont 
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12:00 Noon Champlain Room 
Aperitif 
River View Dining Room 
Business Luncheon 


12: 30 p.m. 


Presiding: A. O. Dufresne, Deputy Minister, 
Department of Mines, Province of Quebec, 
Quebee City 

Speaker: C. Ouellet, Dean of the Faculty of 


Seience, Laval University, Quebec City 


2:00 p.m. Ballroom-- Mezzanine Floor 


Technical Session (11) 


Co-Chairmen: G. L. Judy, Consolidation Coal 
Co., Fairmont, W. Va, and J. B. Morrow, coal 
consultant, Pittsburgh, Pa 


Evolution and Growth of Continuous Coal Mining 
Systems, by ? RK. Paulick, Bethel Park, Pa 


Dust Control for Mechanized Underground Min- 
ing Operations, by Donald Wiebe, Joy Manufac- 
turing Co., Saltsburg, Pa 


Flow of Coal in Bins, by /. D. Cooper and J. R 
Garvey, Bituminous Coal Research Inc., Colum- 
bus, Ohio (Paper No. 57--FU-2) 


4:00 p.m. Salon I Mezzanine Floor 
Executive Committee 


Fuels Division, ASME 
Salon 2—- Mezzanine Floor 
Executive Committee 
Coal Division, AIME 
5:00 p.m. Saloy 2-- Mezzanine Floor 
Joint Conference Committee Meeting 


6:00 p.m. Champlain Room 


Social Hour 


7:00 p.m. Ballroom-—- Mezzanine Floor 
Banquet 

Presiding: T. S. Spicer, Pennsylvania State Uni- 

versity 


Presentation of Percy Nicholls Award for 1957 


> Friday, October 11 


8:30 a.m. 
Foyer near Ballroom-— Mezzanine Floor 
Registration 
9:15 a.m. Ballroom - Mezzanine Floor 


Technical Session (II1) 
Co-Chairmen: J.C. McCabe, Combustion Pub- 
lishing Co, New Vork, N. Y., and J ilcher, 
Battelle Memorial Institute, Columbus, Ohio 
The Kighth Sea, a color, documentary film of the 
St. Lawrence Seaway and Power Project, by 
Tidman, Hewitt Equipment Ltd., Montreal, Que 


Pelletizing of Fine Coals, by M. P. Corriveau, 
Clinchfield Coal Co, Dante, Va., and Thomas 
Linton, Link-Belt Co., Chicago, Ill 

Therma! Stabilization of Anthracite by Calcina- 
tion,’ by J. W. Eckerd and R. F. Tenney, U.S 
Bureau of Mines, Schuylkill Haven, Pa 
Problems of Freezproo North Dakota Lignite 
by R.C. Elliman and J Beiter, U.S. Bureau ot 
Mines, Grand Forks, N. Dak 


12:00 Noon _., Champlain Room 
Aperitif 
12:30 p.m. River-View Dining Room 


Informal Luncheon 


Ballroom— Mezzanine Floor 
Technical Session (1V) 


Co-Chairmen: E. F. Osborn, ‘'<-_g— State 


2:00 p.m. 


verey and T. R. Scollon, U. Bureau of 

Mines, ashington, D. C 

Use Value of Competitive Fuels, by V. C. Smith, 
Group Companies, Charleston, 
Va. 


Sound Methods of Solid Fuel Evaluation for Use 
in Thermal Power Stations, by EZ. D. Holdup, The 
Hydro-Electric Power Commission of Ontario, 
Toronto, Ont. (Paper No. 57-——-FU-1) 

The Use of Gravity Methods for Cleaning the 
Extremely Fine Sizes of Bituminous Coal, by 
D. R. Mitchelland H. B. Charmbury, Pennsylvania 
State University 


Women’s Program 
Thursday, October 10 


9:00a.m. Registration 
Foyer near Ballroom— Mezzanine Floor 
10:00 a.m. Coffee and Entertainment (Compli- 
mentary) Champlain Room 


12:30 p.m. Bus to Lac Beauport 


1:00 p.m. Luncheon at Manoir Saint Costin 

2:30 p.m. Bus leaves Lac Beauport for scenic 
tour of Quebec City, and return to 
hotel by 4:00 p.m 

6:00 p.m. Social Hour Champlain Room 

7:00 p.m. Banquet and Entertainment 


Ballroom— Mezzanine Floor 


Friday, October 11 


9:30a.m. Scenic bus tour to Ste. 
Beaupre 


Anne de 


1:00 p.m. Luncheon at the Cercle Universi- 
taire, or Kerhulu 
4:00p.m. Tea at the Citadelle (Complimen- 


tary) 


Authors’ Breakfasts 


The Authors’ breakfasts will be held at 8:00 
a.m. on October 10 and 11, in Salon 4, Mezzanine 
Floor 


! Paper not available—see box on this page 


ASME-ASLE to Meet at Lubrication 
Conference in Toronto, Canada 


Royal York Hotel, Oct. 7-9, 1957 


Tue Lubrication Division of The 
American Society of Mechanical Engi- 
neers and The American Society of 
Lubrication Engineers will meet at the 
fourth joint lubrication conference on 
Oct. 7-9, 1957, at the Royal York Hotel, 
Toronto, Ont., Canada. Features of the 
conference will be studies on wear, 
contact fatigue, high-temperature lubri- 
cation, and high lights of The Institu- 
tion of Mechanical Engineers Conference 
which will be held October 1-3 in Lon- 
don, England 

This conference which has been grow- 
ing steadily in scope is expected to attract 
many lubrication engineers trom the 
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United States, Canada, and abroad 
More than 400 engineers attended last 
year's Mecting 


Monday, October 7 


9:30 a.m. 

Session 1—Recent Experiments in Wear 
Ohairman A. ¢ West, California Research 
Corp., Richmond, Calif 

Wear o Cobalt Base and Stainless Materials in 
High Purity Water, by NV. B. Dewees, B. Levy, 
and J. A. Marsh, Westinghouse Atomic Power 
Division, Pittsburgh, Pa. (ASLE Paper No. 
57—LC-1) 

A Study of the Effect of Wear Particles and 
Adhesive Wear at 7 af -Contact Pressure, by 
BE. B. Sciulli and G Robinson, Franklin In 
stitute, pee. Pa. (ASLE Paper No. 
57—LC-2) 


Orders for Lubrication 
Conference Papers 


Onty copies of numbered papers 
will be available. Some of the 
papers may not be available in 
| time for you to receive them in 
advance of the Conference 

ASME Papers. Copies of 

ASME papers may be obtained by 
writing to the ASME Order 
Department, 29 West 39th Street, 
New York 18, N. Y. Papers are 
priced at 25 cents cach to members 
and 50 cents each to nonmembers 
Only numbered papers are available 
in pamphlet form. Please order 
only by paper number, otherwise 
| the order will be returned. 
ASLE Papers. Copies of ASLE 
| papers may be ordered by writing 
to ASLE, 84 East Randolph Street, 
| Chicago, Ill. Papers are priced 
| at 35 cents each to members and 
| §0 cents cach to nonmembers 
Only the numbered papers are availa- 
ble in pamphlet form. Please 
order by paper number only 


Chrome Face vs. Iron Side Wear An Analysis 
of Some Radioactive Piston-Ring Wear Studies, 
by R. G. Abowd, Jr., Ethyl Corp., Detroit, Mich 
(ASLE Paper No. 57—LC-3) 

The Role of Atmospheric Oxidation in High-Speed 
Sliding Phenomena, Part 2, by M. Cocks, Ford 
Motor Co., Dearborn, Mich. (ASLE Paper 
No. 57-—-LC-4) 


2:00 p.m. 

Session 2—Boundary Lubrication 

@ Conference high lights of IMechE Program 
Boundary-Lubrication Papers 
A Theory of Cutting-Tool Wear and Cutting-Oil 
Action, by A Dorinson, Sinclair Research 
Laboratories, Harvey, I'l. (ASLE Paper No 
57-——LC-5) 
Boundary Lubrication, Wear-In, and Hydro- 
dynamic Behavior of Bearings for Liquid Metals 
and Other Fluids, by L. F. Coffin, Jr, General 
Electric Research Laboratories, Schenectady, 
N.Y. (ASLE Paper No. 57-—-LC-6) 


> Tuesday, October 8 


9:00 a.m. 
Section 3—High Temperature Lubrica- 
tion 
Chairman A. Hundere, Southwest Research 
Institute, San Antonio, Tex 
A Review of Current Development Problems in 
High-Speed, High-Temperature Aircraft Bear- 
ings,' by C. ¢ Moore, General Electric Co., 
Evendale, Ohio, and P. Lewis, General Electric 
Co., Schenectady, N.Y. (ASME Paper) 
On Friction and Lubrication at Temperature to 
1000 F With Particular Reference to Graphite, 
by F. BE. Bisson, R. L. Johnson and W. J. Ander 
son, NACA, Lewis Flight Propulsion Laboratories, 
Cleveland, Ohio (ASME Paper No. 57--LUB-1) 
Solid Film Lubricants at High Temperatures, 
by E. P. Kingsbury, Massachusetts Institute of 
Technology, Cambridge, Mass. (ASLE Paper 
No. 57-—-LC.-7) 


2:00 p.m. 
Session 4—Factors Affecting Contact 
Fatigue 


) Paper not available-—see box on this page 
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_ Call for Agenda Items for 1958 RAC Meetings 


Tug 1958 Agenda Committee extends an invitation to every member of ASME to offer 
suggestions and improvements in the operations of the Society. This invitation is a step 
in the democratic process by which the membership and the Sections impart their ideas to | 


the Council. 


Please word your proposed items so that they are clear and specific and so that there will | 
be no misunderstanding as to intent. Also, be sure the wording is positive so that action | 


can be taken either to ‘‘approve’’ or “‘reject’ 


ASME Agenda Item 


| PROPOSED BY 

Address 

Date 

Item: It is proposed that 


Proposer’ s Comment: 


Chairman: E. G. Jackson, General Electric Co., 
West Lynn, Mass. 

tovectigation of Factors Governing Fatigue Life 
With the Rolli Contact ere Spin Rig, b 
T. L. Carter, R. H. Butler, H Bear and W 7 
Anderson, NACA, Lewis Flight Propulsion 
Laboratories, Cleveland, Ohio (ASLE Paper 
No. 57--LC-8) 

The Effect of Aircraft Gas-Turbine Oils on 
Roller-Bearing Life, by M. FE. Otterbein, Hyatt 
Roller Bearing Div., General Motors Corp., 
Harrison, N.J. (ASLE Paper No. 57-—-LC-9) 
The Effect of Lubricants on Gear-Tooth Fatigue, 
by 7. F. Davidson, Wright Air Development 
Center,and P. M. Ku, Southwest Research Insti 
tute, San Antonio, Texas (ASLE Paper No. 57 
LC.-10) 


> Wednesday, October 9 


9:00 a.m. 

Session 5—Fluid Film Lubricated 
Bearings 

Chairman: E. A. Alicut, University of Toronto, 

Toronto, Ont., Canada 

@ Conference high lights of the [Mech Confer 

Fluid Film Lubrication 

A Solution for the Finite Journal Bearing and its 

Application to Analyses and Design Part 3, 

by A. A. Raimondi and J. Boyd, Westinghouse 

Research Laboratories, Pittsburgh, Pa (ASME 

Paper) 

Self-Excited Vibration of an Air-Lubricated 

Thrust Bearing,’ by L. Licht, D. D. Fuller, and 

B. Sternlicht, General Electric Co., Schenectady, 

N. Y. (ASME Paper) 


2:00 p.m. 

Session 6—Recent Studies of Fluid Film 
Lubrication 

Chairman: F. R. Archibald, Arthur D. Little 

Co., Cambridge, Mass 

Behavior of Lubrication-Film Side Leakage in 


Dynamically-Loaded Bearings,’ by M. N. Osdas 
M.L.T., Cambridge, Mass. (ASME Paper) 


' Paper not available—-see box on this page 


‘ the item as worded. Accompany each item 
with a short statement as to why you feel the item should be approved 

All agenda items are to be submitted in accordance with the following form, and should | 
be sent to the Secretary of your Section not later than October 1, 1957. The Agenda Committee of 
each Section will screen these items against items previously considered by the Council, 
and forward the items to the National Agenda Committee not later than November 1, 1957. 
If you lack the address of your Section Secretary, you may send your items, not /ater than 

October 1, to the ASME Agenda Committee, 29 West 39th Street, New York 18, N.Y. 


of the Section 


Signature 


The Determination of Flow, Film Thickness, and 
Load-Carrying Capacity of Hydrostatic Bearings 
Through the Use of the Electric-Analog Field 
Plotter, by A. M. Loeb, Franklin Institute 
Philadelphia, Pa. (ASLE Paper No. 57--LC-11) 
Surface Deformations in the 
Slider Beari Problem and Their Effect on 
the by J. F. Osterle and 
Saibel, Carnegie Institute of Technology, 
Pittsburgh, Pa. (ASME Paper) 


' Paper not available—-see box on this page 


‘ASME Coming Events 


Sept. 22-25 
ASME Petroleum Mechanical-Engincering 
Conference, Hotel Mayo, Tulsa, Okla. 


Sept. 23-25 
ASME Fall Meeting, Hotel Statler, Hartford, 


Conn 


Oct. 7-9 


ASLE-ASME Lubricating Conference, concur- 
rently with ASME-IMechE International Con 
ference on Lubrication and Wear, Royal York 
Hotel, Toronto, Ont., Canada 


Oct, 10-12 


ASME-AIME Fuels Conference, Chateau 
Frontenac, Quebec, Que., Can. 


(Continued on next page) 
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(Continued from page 901) 


Oct. 21-23 
ASME Power Conference, Americus Hotel, 
Allentown, Pa 


Dec. 1-6 

ASME Annual Meeting, Hotel Statler, New 
York, N. Y 

March 2-6, 1958 

ASME Gas Turbine Power Conference and Ex- 
hibit, Shoreham Hotel, Washington, D. C 
March 16-22, 1958 

Nuclear Congress, International Amphitheater, 
Chicago, Ill. CASME is co-sponsor. ) 
March 17-20, 1958 


ASME Aviation Conference, 
Hilton, Dallas, Tex 


Hotel Statler- 
March 19-20, 1958 

ASME Enginecring Management Conference, 
Somerset Hotel, Boston, Mass 

April 1-3, 1958 

ASME Instruments and Regulators Confer 


erence, University of Delaware, Newark, Del 
April 9-10, 1958 
ASME Railroad Conference, Hotel Statler, 


Cle ve land, Ohio 


April 14-15, 1958 
ASME Plant Maintenance Conference, 
Sheraton Hotel, Pittsburgh, Pa 


Penn- 


April 14-17, 1958 
ASME Design Engineering Conference, Inter 
national Amphitheater, Chicago, Ul 


April 15-17, 1958 
ASME-AWS Metals Engineering Division, 
joint conference, Hotel Statler, St. Louis, Mo 


April 24-25, 1958 
ASME Management-SAM Conference, Hotel 
Statler, New York, N. Y 


May 18-22, 1958 

ASME Oil and Gas Power Conference and 
Exhibit, Bellevue-Seratford Hotel, Philadel- 
phia, Pa 


May 22-23, 1958 
ASME Wood Industries Conference, Syracuse 
University, Syracuse, N. Y 


June 11-14, 1958 

Third U. S, Congress of Theoretical and Ap- 
plied Mechanics, Brown University, Provi- 
dence, R. I ASME is co-sponsor 


June 15-19, 1958 
ASME Semi-Annual Meeting, Hotel Statler, 
Detroit, Mich 


Note’ Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ‘An ASME Paper,"’ by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME 


(For Meetings of Other Societies, see page 898) 
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The General Arrangements Committee for the first national ASME Power Con- 
ference to be held outside of New York City, October 21-23, at the Americus Hotel, 
is shown at a planning meeting held in the Pennsylvania Power and Light Company 


building in Allentown, Pa. 


The committee members shown in the photo are, sitting, 


left to right, C. E. Lewis, chairman, Plant Trips; E. W. Nelson, chairman, Finance; 
C. C. Curley, chairman, Reception; Ray E. Roushey, chairman; M. D. Engle, chair- 
man, Technical Events; Roscoe Meadows, Power Division Sponsor; J. G. Miller, 
Technical Events Committee. Standing, /eft to right, D. R. Rees, chairman, Publicity; 
G. F. Bierman, Printing and Signs; K. K. Feridun; J. H. Fernandes, chairman, Infor- 
mation and Registration Committee; J. R. Connelly, Hotel Committee; Bill McLean, 


chairman, Ladies Committee; 
Swoyer, chairman, Hotel. 


R. L. Hallman, chairman, Entertainment; 


R. H. 


ASME Power Conference to Be Held 
at Americus Hotel, Oct. 21-23, 1957, 


Allentown, Pa. 


Technical papers to cover many topics 
including nuclear power developments 


Tue first national Power Conference of 
The American Society of Mechanical 
Engineers to be held outside New York 
City offers many significant papers in 
the power field 

The conference will be presented in 
Allentown, Pa., October 21-23, at the 
Americus Hotel. The Anthracite-Lehigh 
Valley Section is host 

In addition to technical papers inctud- 
ing industrial power and cooling tower 
developments, controlled starting of 
high-pressure turbines, a new type of 
combustion control, there will be papers 
on nuclear power developments. Inspec 
tion trips, a program for women, and a 
number of social events are scheduled 

The tentative program follows 


> Monday, October 21 


8:00 a.m. 
Registration 


9:30 a.m. 
Session 1—Industrial Power and 
Cooling Tower Applications 


Chairman: Roscoe Meadows, Jr., Newport News 
Shipbuilding and Dry Dock Co., Newport News, 


Vice-Chairman’ F Feeley, Jr, Olin Mathieson 
Corp., New York, N.Y 


MECHANICAL 


Design Considerations in the Development of a 


Cyclone-Fired Boiler Installation for Kodak Park, 
by R. L. Young, Eastman Kodak Co , Rochester, 
(Paper No. 57—-PWR.-1) 


Selection and Application of Cooling Towers in 
Steam-Electric Stations, by Goutein, Foster 
Wheeler Corp, San Mateo, Calif (Paper No 
PWR-5) 
2:00 p.m. 

Session 2—Portland Station 
Arthur T. Hunter, Combustion Engi 
neering Corp, New York, N. 
Vice-Chairman: G. Elmer Klapper 
Electric Co, Philadelphia, Pa 
Axial-Filow Exhaust Turbine and Monotube 
Boiler Are Basic Design Considerations of Port- 
land Generating Station, by /. G. Miller, Metro 
politan Edison Co, Reading, Pa and R. H 
Kreisinger (Paper No. 57--PWR.3) 
Design Features and Development of the Cross- 
Compound Single-Fiow Turbine With Axial Ex- 
haust Hood, by J FEF Fowler, General Electric 
Co, Schenectady, Y., and C. Mainey (Paper 
No. 57-—-PWR-6) 
The Condenser at Portland,’ by G T 
Ingersoll-Rand Co., New York, N.Y 
Unusual Features of the Portland Combustion- 
Control System,' by FE. D. Scutt, Leeds & North 
rup Co., Philadelphia, Pa 


Chairman 


Philadelphia 


Jones, 


> Tuesday, October 22 
8 :00 a.m. 
Registration 


9 :00 a.m. 

Session 3—Martins Creek Plant 
Chairman: Pau! Gourdon, Ebasco Services Inc , 
New York, N. ¥ 


! Paper not available see box on page 903 
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Availability of Papers 


Onty numbered ASME papers 
in this program are available in 
separate copy form until Aug. 1, 
1958. Copics can be obtained 
from the ASME Order Department, 

29 West 39th Street, New York 18, 
| N.Y. Prices are 25 cents cach to | 
| members of ASME; 450 cents each 
| to nonmembers. Papers must be 
| ordered by the paper numbers 
listed in this program otherwise the 
| order will be returned. The final 
| listing of available technical papers 
| will be found in the issue of 
| Mecnanicat ENGINEERING con 
taining an account of the Confer- 


| ence 


Vice Chairman Schwetkart, Gilbert 
Associates, Inc , Reading, Pa 

The Martins Creek Steam-Electric Station New 

Ideas to Reduce the Cost of Construction and cf 

Operation, by MD. Engle, Pennsylvania Power 
and Light Co., Allentown, Pa. (Paper No. 57 
PWR-2) 

Controlled Starting and Lesting of Modern Cen- 
tral Power Stations, by W Kuchn, Pennsy! 
vania Power and I ight Co., Hazleton, Pa. (Paper 


No. 57 -PWR7 


Effect of Heated Condenser Discharge Water 
Upon Aquatic Life, by R Van Viset, Pennsylvania 
Power and Light Co, Allentown, Pa. (Paper No 
57—PWR.4) 


» Wednesday, October 23 


8:00 a.m. 
Registration 
9:00 a.m. 
Session 4—Turbine and Generator 
Rotors 


Chairman: Charles D. Wilson, Allis-Chalmers 
Manufacturing Co, Milwaukee, Wis 
Vice-Chairman: V. F. Estcourt, Pacific Gas and 
Electric Co, San Francisco, Calif 
Investigation of the Generator-Rotor Burst at the 
Pittsburg Station of the Pacific Gas and Electric 
Company,' by D. R. DeForest, L. P| Grobel, and 
BR. Seguin, General Electric Co., Schenectady, 
N.Y 
Ultrasonic Detection of Thin Laminar Inclusions,’ 
by S. Serabian, G H. Boss, and ©. D. Moriarty, 
General Electric Co, Schenectady, 
Operating Experiences With High-Temperature 
Steam-Turbine Rotors and J Improvements 
in Rotor-Blade Fastenings,' by Mochel and 
D Conrad 


2:00 p.m. 

Session 5—Nuclear Power 
Chairman: HF Hatfield, Pennsylvania Power 
and Light Co, Pittsburgh, Pa 
Vice Chairman) R W Hartwell, Detroit Edison 
Co, Detroit, Mich 
Nuclear Power Trends,' by Wo 7. Moore, The 
Babeock and Wilcox Co , New York, N 
Pennsylvania Advanced Reactor,’ by 5 Jown 
send and Johnson, Pennsylvania Power & Light 
Co, Allentown, Pa 


Paper not available -see box on this page 


ASME to Participate With AIEE and IRE 
in Meeting on Computers in Control 


Tue AIEE Feedback Control Systems 
Committee with participation by the 
IRE Professional Group on Automatic 
Control and the ASME Instruments and 
Regulator Division is organizing a sym 
posium on the theme of ‘‘Computers in 
Control” at the Chalfonte-Haddon Hall 
Hotel in Atlantic City, N. J., on Oct. 16 
18, 1957. The symposium will empha 
size the use of digital and analog com- 
puters both as elements of feedback con 
trol systems and as utilized in the design 
of such systems 

Some 35 technical papers by leading 
scientists in this country and by Prof. J 
Tsypkin of The Academy of Science, 
Moscow, U.S.S.R.; Dr. M. Pélégrin of 
The Ministry of Defense, France; and 
Dr. Blackman of The Imperial College of 
Science and Technology, London, Eng- 
land, will be presented 

The opening session Wednesday after 
noon will be followed by a banquet 
Wednesday evening. Technical sessions 
on October 17 will culminate in a panel 
discussion Thursday evening on the topic, 
Fitting Computers Into Control Sys- 
tems,’’ with Harold Chestnut as modera- 
tor and including participation by Eugene 
Grabbe of Ramo-Wooldridge, E. James of 
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du Pont, John Moore of Autonetics Divi 
sion of North American, J. F. Rientjes of 
M.I.T., E. L. Harder of Westinghouse, 
H. T. Marcy of 1.B.M., and J. R. Ragaz 
zini of Columbia University. Friday 
morning will be devoted to the closing 
technical sessions 

A portion of the papers to be pre 
sented at the conference are available in 
preprint form from the AIEE; the Pro 
ceedings of the Conference will be pub 
lished by the AIEF during the first part 
of 1958. Conference arrangements have 
been made by a committee-consisting of 
several leaders in the field 

Anyone interested in attending this 
Mecting May obtain reservation forms 
and a complete advance program by 
writing to the ASME Meetings and 
Divisions Manager, 29 West 39th Street, 
New York 18, N. Y 

The technical program follows 


Wednesday, October 16 


Introductory Session 
2: 00 p.m. 
Chairman: J G Truxai Polytee hnic Institute of 
Brooklyn, Brooklyn, N 
Welcoming Remarks: Harold Chestnut, General 
Electric Co , Schenectady, N. 
Introduction: Session Chairman 


The Role of Digital Computers in Automatic 
Control, by Marc Pélégrin, Ministére de la De 
fense Nationale et des Forces Armées, Paris 
France, and F H. Raymond, Société 
tronique et d'Automatisme, Courbevois (Seine) 
France 

Some Problems on the Theory of Discrete Auto- 
matic Systems, by J. 7 Tsypkin, The Institute of 
Automatics and Telemec hanics, The Academy of 
Seience, Moscow, USSR 

Dynamic Programming and the Computationa 
Solution of Feedback Control Design Problems, by 
R_ Beliman, The Rand Corp, Santa Monica, 
Calif 

Analog-Di Conversion Techniques, by A A 
Susskind, MI , Servomechanisms Laboratory 


6:00 p.m. 
Cocktail Hour 
7:00 p.m. 
Banquet 


Thursday, October 17 


Session 2—Computers in Control System 
sign I 
9:30 a.m. 
Chairman’ Harder, Westinghouse Electric 
Corp., East Pittsburgh, Pa 
Introduction: Session Chairman 
A Computer Combining Analog and Digital 
Principles for Complex Frequency Network Cal- 
culations, by P F. Blackman, Imperial College of 
Seience and Technology, London, England 
Computer Verification of Steam Generator 
Instrumentation for a Nuclear Power Plant, by 
D P Waite and EF FE. Lynch, General Electric 
Co., West Lynn, Mass 
Analog Representation of Heat Exchange. Ap- 
— to the Simulation of Heat Exchangers of 
uclear Power Plants. by / Mo Carteron and 
G. Deloux, Blectricité de France, Paris, France 
Evaluation of a Turbojet Control on an Engine 
Simulator, by Heising, General Electric 
Co, Cincinnati, Ohio 
A Simulation Technique in the Synthesis of Auto- 
matic Flight Control Systems, by ¥ Nakada and 
S Scroggs, Hughes Aircraft Co, Culver City 
Calif 
Differential Analyzer Aids Design of Computer 
Control System for Electric Utilities, by /. A 
Circhmayer, General Electric Co , Schenectady 
N.Y 


Session 3—-Sampled-Data Systems 
Chairman: J R. Ragassini, Columbia University 
Introduction: Session Chairman 
The Analysis of Digital Systems, by // A Heim 
Bell Telephone Laboratories, Whippany, N 
Signal Flow Techniques for Digital Compensa- 
po by J M. Saleer, The Magnavox Research 
Labs . Los Angeles, Calif 
Analog Computer Study of Sampled Data Sys- 
tems, by Chestnut and D  Lethy, General 
Electric Co, Schenectady, NY 
The Synthesis of Computer Limited Sampled 
Data Control Systems, by A Robinson, Eclipse 
Pioneer Division of Bendix Aviation, Teterboro 


Rate Limiting in Incremental Computers, by 
M Steward, The Magnavox Research Labs 
Los Angeles, Calif 


Session 4—Computers in Control 
Systems 

Chairman. M. Grabbe, The Ramo Wooldridge 
Corp., Los Angeles, Calif 
Introduction: Session Chairman 
Real Time Hybrid Computere for Control Sys- 
tems, by C. 7. Leondes niversity of California 
Los Angeles 
Computer Control Experience Gained From 
Operation of a Large Combined Analog Digital 
Computation System, by G P West, The Ramo 
Wooldridge Corp., Los Angeles, Calif 
Compensation of Nonlinear and Time- Varying 
Systems by Computers, by RK. Boonton ane 
Rosenbloom, M.1T., and The Ramo. Wooldridge 
Corp., Los Angeles, Calif 
Analysis of an On-Off Digital Control System, by 

S Mayo, Bell Telephone Laboratories, Whip 
pany, N 
The ~~ of a Digitsi Computer for an Airborne 
Control System, by 7 Caulfield, J 
Cooper, W. R. Maclay, and O. B. Shafer, 1 BM 
Poughkeepsie, N.Y 
Reduction of Control Loop Errors With a Predic 
tion Computer, by George Axclby and KR H Plath 
Westinghouse Air Arm Division, Baltimore, Md 
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Session $—Computers in Control 
System Design 2 
2:00 p.m. 
Chairman 
v 


Marcy, (BM Corp , New York, 


Introduction Session Chairman 

System Considerations in Computer Control of a 
Semi-Conatinuous Chemical Process, by 7. M 
Stout, The Ramo Wooldridge Corp 
California 

Airborne Program Computer, by CF Coit and 
7 F. Mahoney, Raytheon Manufacturing Co 
Wayland, Mass 


Los Angeles, 


General pathesio Procedure for Computer 
Control of Single and Multiloop Linear Systems, 
by R Kalman and J E ertram, Columbia 


University 

An Application of Root Locus Analysis to a Closed 
Loop Linear Control System Incorporating a 
Human Operator,by / Roddenand/ Mangels 
dor, Lockheed Aircraft Corp , Sunnyvale, Calif 
The Solution of Differential Equations in the 
Time Domain, by © W Steeg, RCA, Waltham 
Mass and R V Morris, M17 


Session 6—Panel Discussion: 
Fitting Computers Into Control Systems 
7:30 p.m. 


Grabbe, Ramo. Wooldridge, Computer Sys 
tems Division, Los Angeles, Calif 


EL. Harder, Westinghouse, Analytical Engineer 
ing, Kast Pittsburgh, Pa 


OW. James, 1 du Pont, Newark, Del 


H._T. Marcy, 1BM Corp, Poughkeepsie, N. 

R. Moore, North American Aviation Auto- 
netics, Downey, Calif 
J. R. Ragatsini, Columbia University, Electrical 
Engineering Department 
Rientjes, Servo Laboratory 
Moderator H. Chestnut, General Electric, 
General Engineering Laboratory, Schenectady, 
N.Y 


> Friday, October 18 


Session 7—Optimum Systems 
9:30 a.m, 
Chairman: Rufus Oldenburger, Purdue Univer- 
sity, Lafayette, Indiana 
Introduction: Session Chairman 
Control System Computers as 
Control System Elements, by 1. /. Kasda, Uni 
versity of Michigan 
A Dual-Mode Servomechanism Utilizing Satura- 
tion Switching, by 17. R Weed and Ff C. Weimer, 
The Ohio State University 
Optimum Response of Discontinuous Feedback 
Control Systems, by Ws Nesline, Jr, 
Divided Reset Compensation of a Nonlinear Con- 
trol System, by J. W. McCarthy, M11 
Agrtiestics of a Self-Adaptive System to the Con- 
trol of Airplane Normal Acceleration, by M/F 
Marx, General Electric Co . Schenectady, N. Y¥ 
Closing Remarks: Harold Chestnut, General Elec- 
tric Co., Schenectady, 


Curt Keller Receives ASME 


GTP Award in Zurich 


Curt Ketter, Mem, ASME since 1949, 
received an award from the Gas Turbine 
Power Division of The American Society 
of Mechanical Engineers in recognition 
of his--and his colleagues’—pioneering 
at the Escher-Wyss Engineering Works 
On June 22, in Zurich, Switzerland, 


the GTP award was presented for their 
perseverance in research, design, and de- 
velopment which led to the construction 
and operation of the first closed-cycle 
gas-turbine power plant 

The honor, the twelfth given by the 
Division, originally was presented by 


At the Dolder Grand Hotel in Zurich, June 22, Dr. Curt Keller, 
left, receives from R. Tom Sawyer the GTP Award testifying 
to his great service in research, design, and development 
leading to the first closed-cycle gas turbine, a —_ which 
now finds application in nuclear power plants. 

Mrs. Sawyer and Dr. Kollbrunner of the Swiss Society of 


Engineers and Architects. 
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ASME President W. F. Ryan during the 
GTP Conference in Detroit, Mich., 
March 18-21, 1957. In Dr. Keller's 
absence, R. Tom Sawyer, former chair- 
man of the Division, received the award 
on Dr. Keller's behalf. In making the 
presentation, Dr. Ryan announced that 
Mr. Sawyer would take the award to 
Dr. Keller when he attended an engineer- 
ing meeting at Zurich, the week of June 
17 

Mr. Sawyer made the formal presenta 
tion of the award at a special dinner at 
Zurich's Dolder Grand Hotel, the eve 


eated are 
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ning of June 22. Among those present 
were Dr. Keller's wife and daughter; 
also Jacob Ackeret, Hon. Mem. ASME, 
and co-inventor of the closed-cycle gas 
turbine; and Dr. and Mrs. Curt F. Koll- 
brunner, he representing the Swiss So- 
ciety of Engineers and Architects. 

Americans present, beside Mr. Sawyer 
and his wife and two daughters, were R. 
L. Stanley, of the Diesel Engine Manu- 
facturers Association, Chicago, IIL, 
G. W. Ferguson, of the Texaco Research 
Center, Beacon, N. Y., E. G. Beardsley, 
a vice-president of Clark Brothers, 
Olean, N. Y., and T. A. LaBrecque, 
president of the Hilliard Corporation, 
Elmira, N. Y., and his wife. The men 
are all members of ASME. We are in- 
debted to Mr. LaBrecque and his camera 
for our pictures of the presentation 

Dr. Keller's firm, Escher-Wyss, has 
done the basic work in the development 
of the closed-cycle gas turbine. In this 
external-combustion engine, the gascous 
working medium travels in a closed 
circuit, receiving its heat input from an 
outside source through a heat exchanger, 
and giving up its rejected heat to another 
outside medium through other heat 
exchangers. It resembles a steam-power 
plant, except in its use of a compressor 
unit, and the fact that the working me- 
dium does not liquefy at any part of the 
cycle. 

Among its advantages are higher pres- 
sures than those feasible for the open 
cycle; hence, flow passages can be made 
smaller for a given weight and velocity 
of flow. 

Mr. Sawyer, a consulting engineer of 
Ho-Ho-Kus, N. J., who took the award 
to Zurich, was the first chairman of the 
Gas Turbine Power Division. GTP 


became an ASME Division in 1947 


R. Tom Sawyer, former Chairman of ASME Gas Turbine 
Power Division, is host in Zurich to Curt Keller, recipient of 
GTPaward for advancement of the gas-turbine art. 
to right, are Mrs. Kolibrunner; Dr. Keller; Mr. Sawyer, stand- 
ing; Dr. Jacob Ackeret, Hon. Mem. ASME, co-inventor of the 
closed-cycle gas turbine; and Dr. Curt F. Kollbrunner, repre- 
senting the Swiss Society of Engineers and Architects. 


Shown, 
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Engineers’ Starting Salaries 
Continue Spiralling Upward 


> The Lehigh Story 


MecHaNnicaL ENGINEERING Majors 
graduating from Lehigh University, 
Bethlehem, Pa., in June, started work 
at salaries averaging $465 a month, 
Everett A. Teal, director of placement 
and counseling services at Lehigh, re- 
ports in an analysis of job placement 
of the class graduated in June. 

The average starting salary this year 
for mechanical engineers represents a 
boost of 11 per cent from a year ago when 
the average starting salary was $420 

Electrical engineers commanded the 
top starting salary with an average of 
$488. In second place were engineering 
physicists with a $48] start, and me- 
chanical engineers were third with $465 
Then followed chemical and metallurgi- 
cal engineers, each starting at $460 

Mr. Teal pointed out that the average 
starting salary for men inall nine branches 
of engineering taught at Lehigh is $465 
exactly that of mechanical engineers. 
This also represents an 11 per cent in- 
crease. A year ago the average starting 
salary for all engineers was $418. 

His report shows that 732 interviews 
were held on the Lehigh campus for 
mechanical-engineering majors by per 
sonnel men representing 149 companies 

In his breakdown on 72 mechanical 
engineers, he said that three have turned 
down job offers in order to work toward 
their master's degree. Three others will 
go into military service. 

Members of Lehigh's graduating class 
were sought by more employers and were 
offered more jobs with higher starting 
salarics than a year ago 

But, the type of work was rated as the 
top factor which influenced job selection 
by the Lehigh seniors. Mr. Teal re- 
ported that 271 listed the type of work as 
the first choice of the student preference 
rating in job selection; location of em- 
ployment was the second factor; and 
reputation of the company ranked as the 
third reason in job selection. Those 
who received diplomas from the College 
of Arts and Science accepted average 
offers of $391 compared to $380 a year 
ago. Business administration majors 
found the ante raised from $377 in 1956 to 
$398 this June 

Placement statistics indicate that 5663 
interviews were held during the past 
seven months. From these, there were 
415 acceptances of positions with 199 
companies throughout the nation. 

Of this year’s crop of Lehigh grad- 
uates, §7 did not seck employment since 
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their plans call for graduate studies 
Another 55 are reporting for military 
service within the next three months 
Although they have accepted jobs, an- 
other 42 received commissions as second 
licutenants in the Army and Air Force 
and are slated for military service later 

A check at the Lehigh placement cen- 
ter reveals that approximately 400 com- 
panics already have requested interviews 
with mext year’s seniors during the 
months of November, December, and 
January 

Mr. Teal believes that the demand may 
not be as heavy next year as this, but chat 
the supply will not be sufficient to meet 
the demand. He predicts that starting 
salaries may be hiked approximately 
five per cent next year with an average 
salary for engineers ranging in the vi 
cinity of $485 


P IIT Reports on January and June 
Graduates 


January and June engineering grad 
uates at Illinois Institute of Technology 
commanded an average $473 per month 
salary, reported Earl C. Kubicek, di- 
rector of alumni relations and placement 

“This is $82 more per month than the 
1956 average for engineering graduates," 
he said 

“Salaries have increased every year 
since 1938, when we began keeping rec- 


ords,’’ he explained. that time en 
gineering graduates averaged $100 per 
month.” 

Electrical engineers again received the 
highest salarics—$515 a month, com- 
pared with $461 last year. 

Other high department averages were 


metallurgical engineering, $490; in 
dustrial engineering, $484; mechanical 
engineering, $473; civil engineering, 


$470, and chemical engineering, $458 

These figures, said Mr. Kubicek, indi- 
cate only the immediate demands for 
certain types of engineering skills over 
others. All engineering majors have been 
increasing steadily in starting salarics 

The over-all average, he pointed out, 
also included starting salaries for fire 
protection and safety engineering, food 
engineering, and mechanics. 

Figures, based on a 40-hour work weck, 
do not include starting salaries of grad 
uates whose work experience prior to 
graduation exceeds one year 

Neither are statistics included for 
graduates who did the major portion of 
their undergraduate work in the HT 
evening division while regularly em 
ployed, ROTC students who went im 
mediately into the armed forces, and 
those continuing for graduate study 

Nearly 1200 interviews with repre 
sentatives of industry and business were 
arranged by the IIT placement service 
Schedules were arranged for seven com- 
panies cach day, representing an average 
of 5.5 interviews per graduate 

The placement service regularly serves 
some 75 per cent of the graduating seniors. 


Starting Salaries for Lehigh Graduates 


1956 
Average 
starting 
salary 
Arts $380 
Business $377 
ENGINEERING 
Chemical engineering $410 
Chemistry $421 
Civil engineering $413 
Electrical enginecring $426 
$428 


physics 
Industrial engineering $407 


Mechanical engineering $420 
Metallurgical engineering $420 
Mining engineering $415 
Total enginecring $415 


1957 
Average Amount Percentage 
starting of of 
salary increase increase 
$391 $11 
$398 $21 6% 
$460 $50 12% 
$434 $13 
$457 $44 11% 
$448 $62 156% 
$451 $53 13% 
$453 $46 WY, 
$465 $45 
$460 $40 10% 
$444 $33 
$465 $47 11% 


Lehigh University Preference Rating in Job Selection— Class of 1957 
First choice Second choice Third choice Fourth choice 


Type of work 271 
Location of company 43 
Reputation of company 37 
Training program 7 
Interviewing policies 9 
Size of company 4 
Salary offered 2 
Co. information literature 1 
Other reasons 18 


54 23 23 
95 “4 55 
92 85 49 
55 29 28 
1] 29 23 
33 4) 53 
46 100 65 

5 6 14 
7 8 5 
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ALOHA ASME— 

ASME group who toured 
Hawaiian Islands following 
1957 Semi-Annual Meeting are 
shown with guides at an Island 
stop. W.F. Ryan, ASME 
President, easily identified in 
photo, stands to right of 

Mrs. U. A. Rothermel, President, 
Woman's Auxiliary to ASME. 


Woman’s Auxiliary to ASME Reports on Scholarship Funds 


Report of the Sylvia W. Farny 
Scholarship Committee 


Tuxee applications out of 21 received 
were approved by the Scholarship Com 
mittee of the Woman's Auxiliary to 
ASME for the year 1957-1958. The 
Metropolitan and Detroit Sections each 
contributed a complete scholarship 

The recipients of these awards are from 
the Universities of New Mexico, North 
Dakota, Kentucky. Each is 20 
years of age, unmarried, and will be 
graduated in June, 1958. They are out- 
standing young men, from whom pro- 
fessors and observers expect worth-while 
achievement and potential future leader- 
ship in the engineering profession 
Their reasons for needing help are sound 
The Committee is grateful to the various 
Sections for their generous contributions 
to the fund and trust the records of these 
young men will be an incentive to con- 
tinued support in the future 


and 


The 1957-1958 Committee includes 
Mrs. Crosby Field, Metropolitan Section; 
Mrs. Maurice Weschler, Washington 
Section; Mrs. William H. Larkin, 
Metropolitan Section; Mrs. Arthur H 
Gompf, Baltimore Section; and Mrs 
Ralph L. Goetzenberger, Washington 


Section, who is chairman 
> Report of the Calvin Rice 
Memorial Scholarship Fund 


Chile, Iraq, Norway, The Netherlands, 
and Lebanon were represented in re- 


quests for the 1957-1958 Calvin Rice 
Scholarship. The award was made 
to Michel Churci Khodr of Beirut, 
Lebanon 

Twenty-three year old Mr. Khodr 
was graduated in June, 1957, from 
The American University with a BS 
(ME) degree. Study of Ceneral 


Concrete Mixing Plant’’ is the subject of 
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his thesis to be published in June, 1957, 
by the School of Engineering 

Mr. Khodr’s academic record is ex- 
cellent and he has remained in the upper 
ten of his class throughout his under- 
graduate years. His command of the 
English language is very good. Because 
of his unusual aptitude for science and 
engineering, he wishes to take general 
rather than special courses, working 
toward his MS degree in mechanical 
engineering. When Mr. Khodr com- 
pletes his training he will return to Leb- 
anon where engineers are badly needed 

The National Board has approved the 
recommendations and the Institute of 
International Education in New York 
City will secure a tuition scholarship for 
him and make all arrangements for him 
while in the United States. Our scholar- 
ship amounts to $1500 for maintenence, 
books, health insurance, and incidentals 
mandatory while here. 

The recipient of last year's Calvin 
Rice Scholarship, Nick Koumoutsos of 
Greece, will work during the summer so 
he can pay for another semester at Illinois 
Institute of Technology to complete his 


Mech E Meetings 


Oct. 1-3, 1957 
Lubrication and 
IMechE, London 
Events,’’ p. 901 


Wear, 150 papers 
See “ASME Coming 


February, 1958 

Technology of Engineering Manufacture, 
60 papers, IMechE, London 

Autumn, 1958 

International Conference on Gearing 
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thesis; he then expects to to 
Greece. He has often expressed his grati 
tude for Auxiliary help and to the Chi 
cago Section for the many courtesies 
extended to him. 

The 1957-1958 Committee comprises 
the following personnel: Mrs. W. H 
Byrne, Mrs. George T. Feldbeck, Mrs 
J. W. Wilkenfeldc, Mrs. C. Higbie Young, 
and Mrs. Allan R. Cullimore is chairman 
of this Committee. 


Student Loan Fund 


Our Committee reports continuing 
need for this active Auxiliary arm 
Eight loans have been granted since 
January, 1957, totaling 3250. There 
are 33 loans outstanding, representing 
original grants apportioned to students 
in 22 different institutions. We are 
grateful for Section and individual con- 
tribution to this all important fund 
More information will be forthcoming 
at a later date. Mrs. C. Bertelsen, 
Mrs. H. R. Kessler, Mrs. E. J. Sharkey, 
Jr., Mrs. J. C. Somers, and Mrs. W. D 
Friend, chairman, make up this Com 
mittee. 


return 


Note: The foregoing calendar of The In- 
stitution of Mechanical Engineers’ (Great 
Britain) meetings is published as a service 
to members of ASME. Further informa 
tion relating to complete programs and 
available papers may be obtained from 
The Institution of Mechanical Engineers, 
1 Birdcage Walk, Westminster, London, 
S.W.1, England. Preliminary programs 
also are published in The Chartered Me- 
chanical Engineer (IMechE) which is on 
file in the Engineering Societies Library, 
29 West 39 St., New York, N. Y., and 
other libraries throughout the United 
States and Canada 
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ASME Codes and 
Standards Workshop 


Face-to-Face and End-to-End 
Dimensions of Ferrous Valves 
Revised 


By W. P. Kliment, Chairman, 
Sectional Committee B16 


Tue American Standard on Face-to 
Face and End-to-End Dimensions of 
Ferrous Valves, B16.10, one of many ina 
series under the jurisdiction of Sectional 
Committee B16, has been completely 
reviewed and revised. This standard 
serves a most useful purpose to users and 
producers. The new issue, which will 
replace B16.10-1939 (Reaffirmed, 1947), 
will contain complete information on 
face-to-face and end-to-end dimensions 
for gate, plug, globe, angle, check, and 
control valves in cast iron and steel 

The standard will be much more com 
prehensive than before and will reflect 
such important changes as the increase in 
end-to-end lengths on 150-lb steel weld 
ing end gate valves. To illustrate the 
coverage the following are some of the 
additional products included: pipeline 
gate valves, drilling through valves, and 
control valves, which are presently cov 
ered in other publications. This Stand 
ard is used extensively by the enginecring 
profession in the determination of laying 
lengths in piping construction 


Code for Pressure Piping— 
Case No. 27 


Inquiry: May bolting material con 
forming to ASTM A193, Grade B7, be 
used at temperatures not lower than 

Reply: It is the opinion of the Com 


mittee that bolting materials conforming 
to ASTM A193, Grade B7, liquid 
quenched and tempered, with ASTM 
A194 Class 2H nuts, may be used under 
Sections 3 and § of ASA B31.1-1955 on 
standard ASA flanges at temperatures not 
lower than — 50 F without impact test 
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Case No. 28 


Inquiry: Are steel pipe flanges, flanged 
fittings, and flanged valves, having raised 
faces and using gaskets of materials, 
constructions, and dimensions conform- 
ing to MSS Standard Practice SP-47, 
permissible as ASA B16.5-1953 Class A 
rated flanged joints under Section 3 of 
ASA B31.1-1955, Code for Pressure Pip- 
ing? 

Reply: It is the opinion of the Com 
mittee that flanges having raised faces, 
and using gaskets of materials, construc- 
tions, and dimensions within the limits 
stipulated by MSS Standard Practice 
SP-47, are satisfactory for use as ASA 
B16.5-1953 Class A rated flanged joints 
under Section 3 of ASA _ B31.1-1955, 
Code for Pressure Piping. 


R. H. Shannon Named Chairman of 
B31 Nuclear Piping Subcommittee 


Rosert H. SHannon, Mem. ASME, of 
the United Engineers and Constructors, 
Inc., has been appointed chairman of the 
B31 Special Committee on Nuclear Piping 
The committee was established to ad 
vise the present Section Subcommittees 
to the end that these Sections will con 
tain adequate provisions for piping in 
nuclear installations, covering materials, 
design, fabrication, and inspection 

Mr. Shannon received his BSCME) 
from the Agriculeural and Mechanical 
College of Texas in 1941. He is a 
member of the Society and the Atomic 
Industrial Forum. From 1943 to 1946 
he served in the United States Navy as 
Ship Repair Officer (Machinery ), joining 
the United Engineers and Construc 
tors, Inc., in 1948. While working for 
this company, he was assigned to the 
Knolls Atomic Power Laboratory on 
industry-co-operative basis. During the 
period 1954-1956, Mr. Shannon was co 
author of a nuclear engineering series 
appearing in Power from July, 1954, to 
July, 1956, and coauthor of a book, 


C. T. Blake appointed chairman of BS 
Technical Committees 


‘Nuclear Power Engineering,’ published 
by McGraw-Hill Book Company. At 
the present time, he is director of the 
nuclear power development department 
of the United Engineers and Constructors, 
Inc. 


Charles T. Blake Named Chairman 
of B5 Technical Committees 


Cuaries T. Brake, Mem. ASME, has 
been appointed chairman of B5 Technical 
Committee No. 4 on Spindle Noses and 
Collets for Machine Tools, and of B5 
Technical Committee No. 11 on Chucks 
and Chuck Jaws. Mr. Blake is director 
of engineering of The Warner & Swascy 
Company, Cleveland, Ohio 

He was born in Cleveland in 1913, and 
has resided in Shaker Heights, a suburb 
of Cleveland, most of his life. He was 
graduated from Cornell University in 
1935 with an ME degree. He started 
with Warner and Swasey immediately 
upon graduation as an apprentice in the 
machine shop. After several years work 
ing im various departments in the com 
pany, including engineering, sales, and 
advertising, he was appointed purchasing 
agent in 1946, serving in that capacity 
until 1953, when he was transferred to 
enginecring as assistant to the vice 
president. Mr. Blake was named direc 
tor of engineering Jan. 1, 1957 

He was chairman last year of the Tech 
nical Standards Committee of the Na 
tional Machine Tool Builders’ Associa 
tion. He also had been appointed ASA 
delegate to the meetings of the Inter 
national Standards Organization held 
this past summer 
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Junior Forum 
Conducted for the National Junior Committee 


By H. N. Weinberg,’ Assoc. Mem. ASME 


Do Engineers Stand a Chance 
in Small, Private Enterprise? 


We feel the following letter is of 
pertinent interest to the Associate mem- 
bership. If any of the Associates or 
Members have any comments or sugges- 
tions which they feel would be helpful, 
we would be happy to forward their 
replies to Mr, Peev 


85 Hillsdale Ave 
Toronto, Canada 


West 


The Editor 
Mecuanican ENGINEERING 
29 West 39th Sercet 
New York 18, New York 
Gentlemen 

Ata time when big corporations merge 
to form huge industrial concerns, when 
established firms diversify to become even 
bigger, and when the entire industry is 
clamoring for engineers, it might be out 
of place for an engineer to think of going 
into business for himself 

But even though the great North 
American pioneering spirit seems to be 
dying out, even when the search for new 
frontiers has given way to a search for 
security, there are still people who are 
willing to forego the benefits of a guar 
anteed pay check and a retirement plan 
There are people who refuse to become 
prey to domestication and complacency, 
and would like to start their own busi 
ness which they can run according to 
their own concepts, and where they 
develop their own ideas 

These people are generally young, am 
bitious, but lack the necessary capital 
We hear and read that the small private 
enterprise is essential to our economy and 
our way of life. Buc where are the op- 
portunities for starting such an enter 
prise? How to get it financed? What 
are the chances of survival against the 
competition from the powerful corpora 
tions? 

Recently I saw an article entitled 
Going into Business for Yourself?’’ in 
the June, 1956, issue of Industrial and En 


gineering Chemistry. \t gave an interesting 


' Process engineer, Esso Research and En- 
gineering Company, Linden, N. J 
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survey of opinions from people who know 
something about it. But they con- 
cerned the chemical engineer. He can 
try his hand at cosmetics, cleansers, 
semi-raw chemicals, plastics, and so on. 

What interests me, are the fields that 
are open and promising for the mechani- 
cal engineer who is thinking of a 
small manufacturing business. Is there 
a demand for small machines or compo- 
nents that can be made in a shop with 
a few and inexpensive machines? Could 
he and should he think, for instance, of 
the air-conditioning field, acquiring 
mass-produced components (such as 
motors, compressors, coolers, and the 
like) and assembling them into a unit of 
his own design? Are there any new 
fields, such as the atomic industry, where 
a small business could play a useful role? 

These are only a few of the questions 
that come to mind. Wouldn't Mecnan- 
icAL be the right maga 
zine to publish a study of the problem? 
The majority of the articles appearing in 
it have been from the point of view of the 
big corporation. Wouldn't it be fair to 
consider the needs, interests, and prob- 
lems of the small, private enterprise, and 
the men who are willing to risk it? 


Sincerely, 
Alexander W. Peev,? 
Assoc. Mem. ASME. 


2 Mechanical 
deparement, Colgate-Palmolive, Ltd., 
Ont., Canada 


Engineer, 
oronto, 


State Boards for Engineering 
Registration 


The following is a continuation of the 
list of State Boards persons to query. 


Maine State Board of Registration for 
Professional Engineers, Bryant L. Hop- 
kins, Secretary. Box 103, Waterville, Me. 


Maryland State Board of Registration 
for Professional Engineers and Land Sur- 
veyors, J. W. Gore, Secretary, 1101 Key 
Highway, Baltimore 30, Md. 


Massachusetts State Board of Regis- 
tration for Professional Engineers and 
Land Surveyors, Mrs. Gertrude J. Cam- 
mon, Secretary, to Board, Room 34, 
State House, Boston, Mass 


Michigan State Board of Registration 
for Architects, Engineers, and Land Sur 
veyors, Henry G. Grochn, Executive 
Secretary, 1604 Cadillac Square, Detroit 
26, Mich. 

Minnesota State Board of Registration 
for Architects, Engineers, and Land Sur- 
veyors, Miss Helen D. Carlson, Executive 
Secretary, 316 New York Bldg., Se. Paul 
1, Minn. 


Mississippi State Board of Registration 
for Professional Engineers, O. B. Curtis, 
Sr., Secretary, P. O. Box 3, Jackson, 
Miss. 


Missouri State Board of Registration 
for Architects and Professional Engineers, 
Mrs. Clemmice V. Wall, Secretary, Box 
184, Jefferson City, Mo. 


Montana State Board of Registration 
for Civil Engineers and Land Surveyors, 
E. R. Dodge, Secretary, % Civil Engi- 
neering Department, Montana State 
College, Bozeman, Mont. 


Nebraska State Board of Examiners 
for Professional Engineers, and Archi- 
tects, Roy M. Green, Secretary, 210 
Ferguson Hall, University of Nebraska, 
Lincoln 8, Neb. 


Nevada State Board of Registered 
Professional Engineers, Stanley G. Pal- 
mer, Secretary, % College of Engineer- 
ing, University of Nevada, Reno, Nev. 


Policies on ASME Budget 1957-1958 


Tue following statement of policies 
with the schedule of income and expense 
constitutes the Budget for 1957-1958 


1 A continuous effort will be made to 
collect dues. 

2 No appropriation shall be made by 
Council without first referring back to 
the Finance Committee for recommenda- 
tion. Before a liability is assumed the 
means for paying it shall be provided. 


3 No new activity shall be under- 
taken without definitely showing that 
the funds required to support it will be 
available without decreasing the appro- 
priations for existing essential activities, 
giving the consideration to the adminis- 
trative expense that may be involved. 
When a new activity is authorized if the 
additional funds to support it are not 

‘Continued on page 910) 
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Combined Analysis of Expenditure Budget 1957-1858 
Under Committee Supervision 
PUBLICATIONS, STANDARDS, CODES, AND Direct Joint Members Printing & Oftice 
Reskarcu Expenditures Bodies Travel Distribution Expense Total 


MecHANICAL ENGINEERING text pages 


excluding student copies $135,000.00 $ 70,934.00 $ 205,934.00 
Mecuanicar ENGINEERING advertising 
pages (excluding student pages 225,100.00 181,767.00 406,867 
Transactions (including Journal of 
Applied Mechanics 120,300.00 47,346.00 167 ,646 00 
Membership List 10,000.00 10,000 . 00 
“Know Your Society’’ (organization 
charts ) 1,000.00 1,000.00 : 
ASME Catalog 55,000 .00 28,145.00 83,145.00 A 
Publication Sales (except standards, 4 
codes, and research reports) 91,700.00 31,756.00 123,456.00 
Standards and Codes $ 2,250.00 92,000.00 116,633.00 210,883.00 
Research 1,300.00 26,785.00 28,085.00 
GENERAL Society AcTIVITIES : 
Society Meetings $ 27,600.00 $ 1,110.00 33,395.00 62,105.00 
Public Relations 10,000.00 18,520.00 28,520.00 
Sections (including Regional Vice 
President, Administrative Commit 
tee and Regional Delegates Confer 
ence 90,000 OO 28,500.00 40,069 00 148,569 
Professional Divisions 24,150.00 43,099.00 67,249.00 
Student Sections (including copies of 
MecuaNnicat ENGINEERING text and 
advertising pages 13,000.00 11,000.00 §9,000 20,508 103,508.00 
Admissions 28,122.00 28,122.00 
Development 17,223.00 17,223.00 
Awards 1,000.00 6,000 00 7,000.00 
Lectureships 2,000.06 2,000.00 
Civic Affairs Committee §00.00 §00 00 
Membership Development 3,000.00 4,000.00 
Generac Society ADMINISTRATION 
Council and President 6,300.00 11,000.00 17,300.00 
Professional Services 11,100.00 11,100.00 
Nominating Committee 3,500. 00 3,500.00 
Retirement Fund 48,000 00 48,000.00 
Joint Activities 
Engineering Societies Library 22,680 .00 22,680 00 
ECPD 3,600.00 3,600.00 
Engineers Joint Council 9,500 .00 1,000.00 10,500.00 
Engineering Societies Personnel Serv 
ice, Inc. (reserve §00 . 00 §00 .00 
Registration (National Council of 
State Boards of Engineering Ex 
aminers §00 . 00 §00 
Contribution New Engineering Cen 
ter 1,875.00 1,875.00 
Council for International Progress in 
Management §00 00 §00 .00 
INpirect Expenst 
Secretary's Office 61,390.00 61,890.00 
Accounting Department 62,855.00 62,855.00 
General Service (stores, mailing, filing, 
etc 125,640 00 125,640 .00 
General Office (rent, insurance, etc oki 76,000.00 76,000 00 
$231,650.00 $41,405.00 $61,110.00 $790,400.00 $1,026,687 00 $2,151,252.00 
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(Continued from page 908) 
directly available from the unappropri 
ated income, Council shall say what 
activity shall be curtailed or suppressed 
to permit transference of the funds re- 
quired to support the new activity. If 
the budget of expenses is to be reduced, 
the Council shall say what activity shall 
be curtailed or suppressed 

4 The Society shall hold general 
meetings with expense chargeable to the 
Budget. A fee shall be charged to non 
members for admission to general or 
technical sessions at these meetings of 
the Society according to rules established 
by the Board on Technology. No pay 


ments will be made for rental of rooms 
for the holding of technical sessions 

5 Council meetings shall be held at 
the place and time of the Annual and 
Semi-Annual Meetings 

6 Within 


the provisions of the 


Budget, Vice-Presidents shall be expected 
to visit Sections and Student Sections 
and attend Student Section Conferences 
in their Regions or arrange for visits 
by their representatives 

7 No travel allowance will be pro- 
vided for Board and Committce meetings 
or for Chairmen attending Council 
Mectings except upon special provision 
of Council or the Executive Committee. 

8 Eight Regional Administrative 
Committee meetings will be held within 
the provisions of the Budget 

9 A Regional Delegates Conference 
will be held at the place of the Semi- 
Annual Mecting 

10 The Nominating Committee in 
cluding the firse alternates shall hold a 
Selection Meeting and an Organization 
Meeting at the Semi-Annual Mecting 
within the provisions of the Budget 

11 The following uniform basis of 


Engineering Soeietieg Porgonnel Service, Ine. (Ageney 


Tiese items are from information furnished 
Engineering Societies Personnel Serv 
the national 


by che 
ice, Ime with 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service 1s available to all engineers, members 


or noomembers, and is operated on a nonprofit 


m co operation 


basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
ina position through che Service as a result of 
an advertisement, to pay a placement fee in 
as listed by the 


with the rates 


These rates have been established in 


act ordane 


Service 


Chicago 
84 Kast Randolps St 


New York 
& West 4001 St 


Men Available’ 


Engineering or Manufacturing Administrator, 
BS (ME). 42, 15 years’ broad experience in 
plant and engineering administration and super 
vision including design, development, production 
manufacture, methods, standards, systems, pro 
cedures, planning, labor management relations 
sales promotion, customer relations, and heavy 
correspondence ME. 420 


Director, design, development, or research; 
MSME. registered Willupgrade your product or 
technical staff, or develop new product of product 
line Over 20 years of stable and progressive 
experience from design fundamentals to co 
ordination of design, development, and research 
activities in light to heavy machinery, appliances 
ordnance, ete ME 421 


Manager Engineering, ME, 44, seeks challeng 
ing managerial position, mechanical, industrial, 
product and = plant engineering background 
Organization development, engineering planning 
supervision d control experience Kixtensive 
technical and managerial training and applica 
tion Prefers Kast ME 422 


Sales and Promotion Engineer, BSME, BA 
Chemistry ‘5 Seeking responsible position 
utilizing engineering, sales, advertising, and busi 
ness knowledge Excellent background in sales 
engineering, administration, creative advertising 
and promotion, technical writing and engineering 


of ASME 


' All men listed hold some form 


membership 
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nonprofit per- 
sonnel service and are available upon request 
This also applics to registrant members whose 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
A weekly bulletin of engi- 
neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance 


order to maintain an eflicient 


when necessary 


San Franciseo 
57 Post St 


Detroit 
100 Parusworth Ave 


design Experienced in the paper, aircraft, heat 
ing, and air-conditioning industries Technical 
background included plant engineering, research 
development, design, and purchasing Location 
optional Me 423 

Hydraulics Engineer, BIE, 28, two years 
broad manufacturing experience, plus three 
years development of lubrication systems; pumps 
filters, hydraulic reservoirs, and test equipment 
including one and one-half years’ supervision 
Prefers metropolitan or New England) ME-424 


Development Engineer, BSME, 34, 11 years 
in research and development of light and medium 
industrial machinery Experience in functional 
and economic analysis, supervising development 


personnel, liaison with customers suppliers 
sales and production departments) Anywhere 
in US. ME.-425 

Plant Engineer, BS (ME), 49, 20 years’ 


experience in drafting, design, engineering, and 
maintenance in the chemical and petro chemical 
industry Prefers USA ME.-426 


istant Chief Engineer or Project Engineer, 
1), 21 years’ extensive experience in 
light to heavy mechanical and electromechanical 
product and process equipment development and 


design Also experience in supervision, plant 
engineering, and customer liaison South or 
hast Me. 427 


Welding Engineer, MMetkE, 29, six 
yer’ research and development, industrial pro 
Suction including welding, powder metallurgy, 
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contribution toward travel 
shall be adopted 

4) For meetings of the Council, the 
Vice-Presidents (when meeting at some 
other time and place than the Council), 
the Nominating Committee, the Regional 
Administrative Committee including Re- 
gional Representatives on Regular Nomi- 
nating Committee, and the Regional 
Delegates Conference 

Thirteen cents per mile one way (cal- 
culated by standard railroad route) plus 
$6 per day or major part thereof for time 
engaged in business at meeting and for 
trips over 100 miles for travel cime to and 
from the meeting not to exceed round- 
trip travel time by standard railroad 
routc 

These payments will be made upon 
submission of a report on a form supplied 
by the Secretary 

6) For Student Branch Conterences 


expense 


semi conductors; presently 
research laboratory 


staff metallurgist of 
ME-428 


Mechanical Engineer, 35, professional engineer 
supervisory administrative experience in all 
phases of plant engineering, building and grounds 
facilities Design, construction, operation, main 
tenance of mechanical services including heating 
ventilation air conditioning refrigeration 
Varied experience with industry, consulting, con 
tracting. Now plant superintendent for large in 
dustry with multiplant operation. Prefers mild 
climate ME.429 


Director of Engineering, BS and MS, 48, 22 
years’ experience with four large manufacturing 
companies, all high precision small-parts prod 
ucts, as designer, director of R&D, and manager 
of research Wants challenging opportunity 
production Prefers Calif or West ME.430 
100 San Francisco 


Production Engineer or Chief Engineer of 
small manufacturing firm, BSME, 40, experience 
in research, design, production of small electro 
magnetic and electromechanical devices in com 
munication field has supervised small groups 
in research and design. Will locate in area of 
desirable firm ME 431-825. Chicago 


Mechanical Engineer Manufacturing, BS 
43 Extensive experience in tooling, process 
planning, methods analysis, equipment selection, 
cost estimating, plant layout, maintenance, prod 


uct design, evaluation, and development work 
Familiar with machine shop, tool room, sheet 
metal, heat-treating and foundry equipment and 


practices Will relocate Jesires new, challeng 
ing responsibilities with expanding opportunity 
ME-432 San Francisco 


Chief Engineer or Assistant, BME, 454, 20 
years’ experience in the design and development 
of machinery containing hydraulic and electrical 
components, 14 years’ broad experience, seven 
years’ supervision Considerable customer con 
tact work Registered Conn Prefers East and 
southern Calif ME 433 


Mechanical Engineer, BSME. PE license, 33 
Experience in heavy machine design layout, all 
round experience in shop practice as mechanic 


and machinist Language background Desires 
a good position in industry, permanent ME 
‘4 
Engineer Executive, ME ; 35, eight years’ 


manufactur 
technical 


usually broad business experience 


ing, process and plant engincering 
sales, and purchasing in small_company manage 
ment and major corporation Prefers greater 
New York area ME-435 
Positions Available 

Engineers. (a) Industrial engineer, graduate 


under 35, minimum of three years’ experience, for 
methods analyses of materials handling tech 
niques, office procedures, vehicle utilization, and 
transportation work in general, analysis, de 
velopment, and application of work measurement 


ENGINEERING 


To Faculty Adviser, 11 cents per mile one 
way (calculated by standard railroad 
route) plus $6 per day or major part 
thereof for time engaged in the Confer- 
ence and for trip over 100 miles for travel 
time to and from the mecting not to 
exceed round-trip travel time by standard 
railroad route 

To Faculty Advisers in metropolitan 
areca who do not travel over 100 miles, 
$6 per day or major part thereof for time 
engaged in the Conference plus a miscel- 
lancous allotment of $3 

To the Student delegation, 18 cents per 
mile one way (calculated by standard 
railroad route) 

(c) Visits of Presidents and Vice 
Presidents or their designated representa 
tives to Sections, Student Sections, and 
other Society functions are paid as out-of 
pocket expense within budgetary limits 
prescribed 


to afore-mentioned, supervisory training and de 
velopment Knowledge of methods, time and 
motion desirable. $8000 (b) Operations re- 
search engineer, graduate, under 35, minimum of 
three years’ experience in OR theory and prac 
tical survey work Knowledge of various statis 
tical, mathematical, and scientific techniques used 
is required Will conduct studies using estab 
lished methods of analysis in the OR field to as 
sist in making top policies and plans in fields such 
as: determination of optimun operating efficiency 
in terminal operations, scheduling use of vehicles 
to obtain maximum benefits, ete, to start, about 
$9000 New York, N.Y W 4877 


Manager, Engineering Standards and Specifi- 
cations, KS preferably in electrical, administra 
tive, mechanical, or industrial engineering, broad 
knowledge of the physical sciences and definite 
leanings toward administrative phase of engineer 
ing operation Minimum of five years’ experi 
ence as standards engineer with an electrical 
manufacturer, or employment in some technical 
capacity, with considerable knowledge of govern 
ment specifications and standards Background 
should include administrative of supervisory 
work Must have a flair for writing Will have 
direct administrative and technical supervisory 
responsibility for the performance of a group of 
standards engineers engaged in preparation and 
co-ordination of company specifications and 
standards, and the interpretation of government 
and commercial standards and specifications, 
will train less experienced personnel, will serve 
on Standards and Specifications Committee, ete 
$8400. $9600) Ohio W-5176 


Mechanical Engineers. (a) Hydraulic circuit 
designer, graduate mechanical, good analytical 
ability, strong in fluids, strength of materials 
machine design, and math Must have five 
years’ experience in design and development of 
hydraulic (Oil) circuits. Experience in manufac 
turing processes of job-shop-type important 
(b) Applications engineer for hydraulic applica 
tion work for major sales division of leader in 
field) Good engineering background and experi 
ence needed Interest, opportunity, plenty of 
work, and job responsibility Conn W 5186 


Production-Planning Engineer, industrial or 
mechanical engineering graduate, at least eight 
years’ heavy machine shop and metal-forming 
experience $8000- $10,000 Western Pa Ww 
5191 

Mechanica! Engineer, for power plant engi 
neering, eight to ten years’ experience in applica 
tion of engineering principles to specific plant 
power requirements, including extensive experi 
ence in design and operation of power, refrigera 
tion, ventilating and air conditioning equipment 
and in the application of power costs. Will also 
include making recommendations for replacement 
of equipment and selection of new equipment, ad 
vise plants on operation and maintenance of 
power equipment, and develop design recom 
mendations Del W.-5209 

Assistant Director, School of Mechanical En- 
gineering, college graduate or equivalent in 
mechanical engineering, at least two years’ actual 
work experience in the field of mechanical engi 
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12 Payments to the Sections for Op- 
eration shall be on the basis of the Stand- 
ard Formula plus twenty-five per cent 

The Standard Formula is: $3.50 per 
member for the first 75 paid-up members 
$1.50 per member for the next 925, $1.10 
per member for all over 1000, $150 to cach 
Section for cach authorized Subsection, 
and $25 to cach Section for each author 
ized Group 

Supplementary payments equal to one- 
third of a dollar for cach paid-up member 
in the Section on September 30, this sup- 
plementary payment to be made only ona 
specific request from the Section showing 
necessity for it, and with the approval of 
the Vice-President, the additional pay 
ment to be made with the second pay 
ment to the Section 

Any payments to a Section in addition 
to those paid on the Standard Formula 
shall require authorization by Council 


neering Writing or teaching experience de 
sired Must learn the direction and preparation 
of instructional materials and instructional 
services which will include writing and editing 
instruction tests and examinations, ete. $5600 
$7547. Pa. W-521 

Chief Industrial Engineer, mechanical or in 
dustrial engineering graduate, five years’ experi 
ence, three of which were supervising methods 
time study, standards, production lines Any 
experience in needle trades desirable $10,000 
Conn W-5213 


District Sales Representative, industrial in 
sulation products, 35 45, mechanical or chemical 
graduate, experience in engineering sales with 
background in power plant, refinery, or piping 
system construction Knowledge of insulation 
desirable Will deal primarily with major ac 
counts in well-established tecritory, including 
architectural engineering firms, boiler manufac 
turers, large insulation contractors, ete To $10 
000, Territory, New York metropolitan area 

Engineers for both street lighting and commer 
cial fluorescent lighting (a) Street lighting test 
engineer to head up entire program, graduate en 
gineer, street lighting experience or associated 
public utility experience. (6) Junior engineers, 
graduate, one to three years’ experience in design 
and development project engineering (c) In 
dustrial designer in the commercial fluorescent 
lighting area qualified to take on a certain am nt 
of product engineering design and development 
work Salaries open Mass W.5228 


Department Manager, mechanical graduate, ot 
equivalent, to 47, background in production or 
manufacturing engineering Should be qualified 
to translate production schedules into parts and 
assembly orders for efficient machine loading, pro 
vide tool requirements, improve methods, control 
manpower, establish effective inspection proce 
dures and direct effort of all personnel and facili 
ties, Employer pays fee To $15,000) Mid 
west W.5231 


Director of Engineering, graduate mechanical 
familiar with air pumps, compressors, and blowers 
Background in engineering supervision and as a 
chief engineer Will review product engineering 
needs and establish budget and planning in co 
operation with top management, sales, and re 
search to insure new product development and 
existing product improvement and maintenance 
of quality standards To $15,000, plus bonus 
Employer paysfee Midwest. W 5252-D-4954 


Research Director, graduate mechanical, to 60 
background in the field of positive air moving 
equipment preferred Will plan and = direct, 
within budget limitations, research projects lead 
ing to product improvement and explore commer 
cial possibilities of technological advances which 
could be applied to product Will provide sales 
organization with test data which may be trans 
lated into profit, To$15,000. Employer will pay 
fee Midwest. W-5243-D-3955 


Product Engineers, graduates, not over 30 
some practical experience in machine+shop meth 


Payments by the Section shall be made 
in accord with the Sections Operation 
Manual, and the Secretary's Staff has 
authority to deny reimbursement for 
payments not so made 

13 Payments to the Student Sections 
for operation shall be on the basis of: 15 
through 50 Student Members, $25; for 
the next 50 Student Members, $0 cents 
per Student Member; and for all over 
100 Student Members, 25 cents per 
Student Member 

14 Grants of Society funds for Sec- 
tions, Division, and Student Section 
operations shall not be used for social 
events 

15 The Society shall have three 
representatives on the American Stand- 
ards Association 

16 No publications shall be printed 
for sale unless there is reasonable assur 
ance of sufficient orders to pay for the cost 


ods, machine design, planning, processes, stand 
ards, and an appreciation of labor relations 
Salary based on ability and experience ix 
cellent opportunities for advancement 
pany pays placement fees N VY State W-5256 


Chief Mechanical-Design Engineer, to $2, light 
automatic machine design, packaging, assembly 
$10,000. $12,000 Presently New Vork City; 
after six months plant is moving to Conn W 
5238 

Chief Process Engineer, extensive background 
in production engineering, tooling, and methods 
as applied in a precision machine shop High 
level position requiring of executive caliber 
Toe $143,000. Conn W.-5241 


Teaching Personnel, fields of fuid mechanics 
soils mechanics, and general engineering Should 
have had postgraduate training preferably at the 
PhD level and some design experience” Rank and 
salary commensurate with qualifications Pacific 
Northwest W 5248 

Manufacturing Executive, graduate mechani 
cal, to 45, experience at executive level in heavy 
metalworking plants, knowledge of steels and 


alloys, especially cold processing Must have 
ability in developing and improving methods and 
equipment Interest in and some contact with 


industrial sales and market development for 
technical products $30,000 $45,000, plus bonus 
W 5250 

Stress Analyst, 40 40, degree in metallurgy or 
mechanical engineering, at least five years in 
stress analysis work (computation testing and 
evaluation) covering ferrous and nonferrous met 
als, should be familiar with or have worked in 
powdered metals, plastics, other synthetics, and 
wood, experience should preferably have been in 
research engineering, of dey clopme nt engineering 
department of a manufacturer interested in prod 
uct development and improvement Will be 
responsible for examining, evaluating, and passing 
upon the stress factors involved in the use of 
materials in standards, special and new units and 
their components. Excellent opportunity Mid 
west W 5252 

Executive Vice-President, master's degree in 
business administration, electrical background, 
for manufacturing company in electrical communi 
cations fields Must have considerable experience 
in financial aspects of a large company $00 O00 
$25,000. NorthernN J. W 5250 


Senior Industrial Engineer, experience in time 
study, rate setting, and development and main 
tenance of basic standards Should have had 
experience in the development and administra 
tion of methods improvement program for cost 
reduction and in the evaluation of savings 
Ability to supervise junior engineers Will es 
tablish measures of production performance on 
various plant operations for the purpose of cost 
control and providing management with an 
operating ‘yardstick’; will analyze operations to 
initiate and carry out original programs to reduce 
costs and improve operations, ete Salary open 


Md. W.5266 
Sales Engineer, well established factory rep 


911 


if 


resentative, for bulk materials handling and 
storage, dust-collecting equipment about 40 
engineering degree desirable vales aptitude plus 


Some travel 
Headquarters, 


technical know how Car required 
to south central Ohio involved 
Cleveland, Ohio. W-5270 


Construction Engineer, Mechanical, graduate 
‘5 45, minimum of ten years’ experience in design 
and supervision of mechanical installations for 
industrial and commercial buildings, and hospitals 
including installations for water services, plumb 
ing and sewer heating Milating, air condi 
tioning, steam generating and distribution. et« 
Will act as consultant ard adviser to foreign 
governmental agencies and foreign private enter 
prises ry commensurate with past earnings 
and experience transportation expenses and 
quarters allowance Climate subtropical, Dura 
tion Ll months with possibility of extension. Far 
Vast P4271 


Product Mana 
general manager 


6, staff positions, reporting to 
to develop and co ordinate the 
execution of sales, engineering, purchasing, manu 
facturing, and financial plans Will work with 
engineer to obtain design and cost acceptance for 
new or improved designs, co operate with manu 
facturing and purchasing in introducing and pro 
ducing new products, assist in development of 
profit plans and financial controls for product 
operations, ete covering oil field accessories 
$12,000 $15,000, plus bonus Southwest WwW 


5275 


Sales Manager, to organize and administer a 
sales department for company manufacturing oil 
field accessories Will direct activities of plan 
ning section of the sales department, direct the 
activities of the various sales representatives, and 
co ordinate efforts of customer service sections 
direct activities of customer service warehousing 
and price analysis, work with general manager in 
eiving and executing company objectives 
policy, and plans, ete $20,000) 840.000 WwW 


col 


stant Director, engineering school, degree in 
industrial engineering, at least two years’ actual 
work experience in varied fields of industrial en 
nineering Experience must include work in 
plant layout and production engineering or de 
oun Writing or technical experience desired but 
Hot essential Will be required to learn direction 
xd preparation of instructional materials and 
instructional services which will include writing 
texts and examinations To start, $5400 Kast 
W 5278 


Application Engineer, graduate mechanical or 
equivalent ex, we, three to five years’ ex 
perience in design of air-conditioning and refrig 
eration systems Will be required to assist field 
vules office on system application problems, 
travel to field offices when necessary to work with 
either field sales office or consulting engineers on 
the design of refrigeration and air-conditix ] 
systems, work with product sales departments on 
lication problems that involve a n ber of 
different product lines Salary open. Midwest 
W 5282 


Machine Designers, three, preferably gradu 
ates, at least five years’ experience on mechanical 
layout of special automatic packaging, printing 
textile of similar machinery Experience must 
he in the field of special machinery Tool and die 
or plant layout experience not acceptable. Basic 
duties will be full time board work on layout of 


special automatic mechanisms and machinery for 
manufacturing various wood, paper, and pulp 
products. 87200-89600. Ohio W-5283 


Superintendent of Manufacturing, electrical, 
mechanical, or industrial engineering graduate 
at least five years’ experience in TV and radio 
fields in a supervisory production position. $10 
000-- $12,000 N.J 5286 


Engineers. (a) Process engineers, mechanical 
graduates preferred, but will consider welding or 
metallurgical engineers, to design jigs and fixtures 
and equipment for new core design. Write speci 
fications and procedures for core assembly Pro 
duction — (6) Process engineers for 
core manufacturing department, preferably metal 
lurgical engineers but will consider mechanical or 
welding Will interpret plans and specifications 
prepare material and labor estimates, summarize 
data; write equipment specifications, and de 
velop operating procedures 6) Mechanical 
and physical testing engineer in materials de 
velopment laboratory to devise test techniques 
and supervise execution write reports on ma 
terial behavior and co-ordinate with other staff 
members on new developments. Salaries open 
Applicants must be United States citizens 
New England W 5280 


Industrial Engineer, 45-45, preferably IK de 
gree or ME, industrial experience or graduate 
training Should have a minimum of ten years’ 
industrial engineering work with stress on meth 
ods, particularly materials handling Some ex 
perience on railroads, in shipping or terminal 
activities would be helpful Knowledge of 
Spenish desirable $8000-$12,000) Some travel 
to tropics Company will negotiate placement 


fees. Headquarters, southern United States 
W 5202 (b) 
Project Engineer, graduate mechanical or 


equivalent, five to ten years’ experience in product 
development and design Strong on creative 
ability Must be cost conscious and have prac 
tical knowledge of metalworking operations 
Should have ability to handle development proj 


ects from project definition through the pilot 
stage Western Pa W529 
Engineers. (a) Assistant chief engineer, under 


40, mechanical or electrical graduate, at least five 
years’ supervisory design and development ex 
perience covering precision instruments, elec 
tromechanical devices and testing equipment 
$12,000-$15,000. Company pays placement fee 
(b) Assistant sales manager, under 40, mechanical 
or electrical graduate, sales and office adminis 
trative experience covering precision electro 
mechanical equipment Some traveling $10 
000-$12,000, Company pays placement fee, 
Conn W 5404 


Assistant Manager, mechanical graduate, at 
least five years’ supervisory steam power plant 
design, project engineering, and administrative 
experience, $11,000. Eastern Canada. F-53410 


Manufacturing Engineer, degree in engineering 
ten to 15 years’ experience in manufacturing, pref 
erably in small metalworking industries, machin 
ing nonferrous castings, forgings, bar and strip 
stock Must be familiar with and able to direct 
manufacturing processes on high production ma 
chinery used in the manufacturing of such ma 
terials. Should be familiar with production-con 
trol systems and manufacturing scheduling. To 
$10,000, plus fringe benefits (6) Methods en 
engineering degree preferred, considerable 


uineer 


Candidates for Membership and Tranefer in ASME 


Tun application of each of the candidates listed 
below is to be voted on after Sept. 23, 1057, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments of objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately 


New Applications and 
eTransfers 


California 


ANDERSEN 
ANDREASEN 


Howakp L., Upland 
Jan A... San Francisco 
Whittier 
@Canrexn, Huon C , Long Beach 
Racenu G, Los Angeles 


Corretyvou, Joun Los Angeles 
SCovne, F , Los Angeles 
Kvans, Davin J., Los Angeles 
Hacen, Joss Los Angeles 


nary LL... San Francisco 
Stanford 


Henperson, Rt 


@ Transfer to Member or Affiliate. 
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Moss, Marvin A, Sherman Oaks 
Naoorsk!, Russert P., South Gate 
Henry Canoga Park 
Ropexrs, CLuement A., Alameda 
Russec., Joun L., Je, Downey 
Joun C., Jr, Los Angeles 
Warneatonr, Oscar Whittier 
Wipe, 1 as B., Huntington Park 
Zizicas, Los Angeles 


Connecticut 

Barrons, G , Noroton Heights 
Murerny, James 5S., Middletown 

VAN Perr, Avotrne Darien 
Delaware 


Joun D Newark 


District of Columbia 


Forp, Joun Washington 


Florida 


@Haintin, W Coral Gables 
Henry, Joun H., West Palm Beach 


MECHANICAL 


experience in tools, equipment, and machinery 
used in the manufacturing of nonferrous castings 
forgings, bar and strip stock Assignment for 
next year will be in engineering design, specifica 
tions, and procuring of machinery, equipment and 
tooling to set up a newly constructed building 
engineer transfer of tools, machines, and equip 
ment After transfer, will take over regular du 
ties of methods engineering To $8500, fringe 
benefits Pa. W-5314 


Production-Development Engineer, preferably 
graduate mechanical, 25-45, four to five years’ 
experience in product development, application 
or allied fields Should be acquainted with metal 
working, ie, machining, fabrications, and weld 
ing $5540 $0000 West Coast W-5316 


Equipment Superintendent, mechanical, to 50 
ten or more years in maintenance of heavy earth 
moving and construction equipment and know 
costs and sources of supply To supervise all 
maintenance and machine shop equipment for 
repair and maintenance of heavy equipment 
bulldozers, crawlers, tractors, Euclids, ete Must 
be good organizer, ability to command respect for 
a building supply and construction company 
$15,000. Employer will pay the placement fee 
Southwest suburb of Chicago. C-6488 


Industry Engineer Major Electric/ Steam Ap- 
paratus: EK, ME, to 40, recent graduate to ten 
years’ experience, interest or knowledge of use of 
major equipage in particular industries (steel 
cement, marine power manufacturing etc) 
Will provide technical information to local or re 
gional offices relative to application of major elec 
tric or steam apparatus within a particular indus 
try Require development of complete knowl 
edge of needs of particular group of clients of 
sales offices in applying such apparatus. For 
major manufacturer Continuing promotional 
program to develop professionally and manageri 
ally Salary commensurate with experience, plus 
fringe benefits Headquarters, eastern U. 5S 
S 4048 

Product Engineer Control, Switchgear, Steam 
Power, EE or ME, to 40, recent graduate to ten 
years’ experience, solid interest or good knowl 
edge of application of single, major apparatus line 
(electric or steam industrial controls, switchgear 
apparatus, rotating machinery) Will treat with 
technical problems relative to use and application 
of particular line of equipment to any industrial 
or other use) Require development of technical 
quality with emphasis on commercial aspects to 
provide special information to clients and sales in 
local or regional offices of major manufacturer 
Continuing promotional program to develop pro 


fessionally and managerially Salary commen 
surate with experience, plus fringe benefits 
West or elsewhere in U.S. 


Consultant and Application Engineer Major 
Apparatus, KE, or ME, to 35, recent graduate to 
five years’ experience, knowledge or substantial 
interest in technical and commercial aspects of 
electric and steam apparatus used by utilities 
general and heavy industry, marine, municipal 
transporation, construction, or mining Will 
consider problems relative to combining major 
equipment in systems, products, or for individual 
application and provide technical assistance to 
clients and support to sales force in local or re 
gional offices of major manufacturer Continu 
ing program to develop professionally and man 
Salary commensurate with experience 


agerially 
West or elsewhere in U.S 


plus fringe benefits 
S.3050 


Georgia 


Frank A. Je, Atlanta 
Illinois 
Kevuecer, Donarp Chicago 


Kurecnick, Warrer, Libertyville 
Nurtine, Ropert Chicago 
Yunis, Eowarp, Chicago 
Indiana 


@®Nowen, W., Brooklyn 


Kansas 


Reep, Joun A, Jr, Kansas City 


Louisiana 


Maryland 


Roper? B., Adelphi 


Josern Baker 


PAINE 


Massachusetts 

Bakeniss, Rowert South Sudbury 
@Cingiro, ANTHONY J , Worcester 
Davin S , Brookline 
Michigan 

ANDERSON, Joun F., Centerline 
@Benva, Eowarp G., Grosse Point Woods 
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Welbond Valves are winning acceptance among modern 
steam plants for all high pressure, high temperature 
valve service. 

Superheater vents and drains, water wall drains, water 
column emergency shut-off, strainer blow-off, economizer 
drains—are just a few places where Yarway Welbond 
Valves are proving their mettle. 

These special Welbond features insure improved valve 
performance: 

@ Stem of 321 stainless steel, used with special 
packing to prevent stem corrosion 

@ Easy and quick accessibility. All working 
parts removable through yoke. Jack action 
of stem forces out old packing 

@ Non-distorting, thermally-compensated seat 

@ Ventilated, easy grip handwheel 

@ Streamlined flow through body 

For full information, ask your Yarway 
man or write for Bulletin B-452. 


YARNALL-WARING COMPANY 


108 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Weibond Valves are available in nine 
sizes, 4" to 24", angie and straightway designs. 
Pressures to 2500 psi, temperatures to 1050° F. 
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ELBON high pressure, /high temperature valves 


Gunewiex, A., Royal Oak Haron J., Ja, Rochester 
Suacer, Daviw, Long Island City 
Srencer, Davip G., Endicott 


Mi Van Vieer, J., Elmira 
OM N., Je., Kansas City Varercnio, Raven A., New York 
Mevex, Richmond Heights Joacum 1., Kew Gardens 


Kenaoen, Ciamence Kansas City 


North Carolina 


New Jersey ®Amin, Raman D., Car 

Rahway Dean, L., Charlotte 

A., Highland Park L., Raleigh 

Zvomunt, Montclair Linwoop S., Morganton 

P., Bayonne 

Hans H., Metuchen 

@SKALANGYA Woodbridge Ohio 

Srano, Joun Creaskill Austin, Joun B., Ja., Warrensville Heights 

Sraeececk, Livingston @Bares, Joun L., Cleveland 

Kissor L., Whippany Faank, Massillon 

James BR, Alpha @Borxin, A., Dayton 

Joun W., Medford @Buck, Kennern D , Cleveland 

Sven Trenton Deenes, K., Rocky River 
Pecomi_ter, Bennerr W.. Mount Vernon 
Gerirn, Kerra O., Salem 

New York Scunemer, Orro E., Ja., Cincinnati 

Anpeveick, Cueerer A., Camptell Tesoie, C., Cincinnati 

Awan, Anput Q., Jackson Heights Vavuonan, H., Salem 


Hatowin, W., Utica 


Caunev, Oneida Oklahoma 


Georce Tro 

Hemwen., Mecvin G., Long island City Sracy, Kennern, Oklahoma City 
Iven, Wellsville 

Kacin, L., Flushing 

Kerrnee, Heinz, Horseheads Pennsylvania 

Kus, Maatin P., West Hempstead Avams, Lupwia, Pittsburgh 

Bearu. Huntington Ricnarp A. Philadelphia 
Anruony J., Corning @jounson, A., Warren 

M Rov, Olean Weener Lansdowne 
Davin W, Ja., New York Lwueta, Vincent J., Philadelphia 
Newer D., New Vork Oveen, Georce A., Levittown 

Onvovy, Viceror Z., New York @R A., Pittsburgh 
Reece, Joun Utica Joun Philadelphia 


Pe SS he taught briefly at the Polytechnic Institute of 
e Brooklyn Survived by his widow, and a son 

Obity = Howard Russell Chandler 
| ares Frank Gardner Cox (1880-1957), retired, died 
in Wilmington, May 29, 1957. Born, 
South Hadley Falls. Mass., Feb 9%, 1880 
Parents, Gardner and Emma (Howard) Cox 
Joseph Bradley Armitage (1881-1957), vice Education, SB Massachusetts Institute of 


president, Kearney & Trecker Corporation, Mil Technology, 1903 Assoc-Mem. ASME, 1905, 
waukee, Wis, died May 30, 1057 Born, Hyde, Affiliate ASME, 1908 Married Anna Sellers 
Cheshire, England, April 10, 1881 Parents, 1911 Mr Cox had been a recipient in 1955 of 
Joseph and Elliott Armitage. Education, Eng the Society's Fifty Vear Pin’ Survived by wife 
lish preparatory schools; attended Rhode Island and two sons, William S., Darien, Conn; and 
State College Naturalized U. 5S. citizen, Provi P. Gardner, Jr., Wilmington, Del 

dence, R I, 1004 Married Mary Agnes Me 

Nally, 1900, died, 1935. Married 2nd, Bertha M George Henry Davis (1863-1957), engineering 
Lowry, died 1050 Married 3rd, Ann R. Trehan, executive, New York, N. Y., died May 3, 1957 
1051 Mem ASME. 1019; Fellow ASME, 1047; Born, Oswego, N. Y., June 10, 1863 Parents 
Hon. Mem. ASME, 1055. Mr Armitage held over Samuel A. and Esther T. (Parks) Davis. Educa 
115 patents on machine tools and metal-cutting tion, ME, Cornell University, 1892 Married 


equipment He was the author of many papers Katherine MeGrath, 1898; children, Philip M 
published in technical journals Mr. Armitage and Putnam Davis Mem. ASME, 1013 In his 


served the Society as a Director at Large from long career which began in 1802, Mr Davis has 
1947 to 1950 In addition, he was active on at been a specialist in the design, construction, and 
least ten committees in the field of machine tool management of various public utilities, railways 
standardization He also served as a vice presi and industrial plants. From 1895 to 1041, he was 
dent of the Society of Automotive Engineers in a partner and director of the firm of Ford, Bacon 
1048; and as a member of the committee on & Davis, Ine He was a vice-president’of Amer 
splines of the American Gear Manufacturers ican Cities Railways & Light Company, from 
Association, the Milwaukee Engineering Society; 1907 to 1911; and president, American Cities 
the Newcomen Society Since 1020, Mr. Armi Company, from 1911 to 1913. In 19018 he pre 
tage, in association with the Kearney & Treeker pared a report for the Secretary of War on strate 
Corporation, was personally responsible for many gic seclusion of the New Orleans area for airplane 
of the major developments in milling - machine and naval bases and an operating terminal. He 
design A pioneer in the field of automation, he was aiso a director of Atlantic Aircraft Corpora 
leaves a long record of outstanding accomplish tion, from 1025 to 1027, and PFokker Aircraft 
ments as an engineer and designer in the machine Corporation, from 1027 to 1930. Since 1921, he 
tool field Before going to the Kearney & Trecker had engaged in general engineering practice and 
Corporation, Mr Armitage had been an assistant capital management He was a member also of 
designer of milling mechines at the Browne & the American Society of Civil Engineers 

Sharpe Manufacturing Company and, subse 

quently, machine designer at the Taft-Peirce Dion Kanouse Dean (1884-1957), manager in 
Manufacturing Company, and chief draftsman at dustrial division, Foster Wheeler Corporation, 
Narragansett Machine Company New Vorz, N. Y., died Feb. 7, 1957 = Born, 


Waterbury, Conn April 17, 1884 Parents 
Harry Richard Byers (1890-1956), president, Aaron and Malvena K Dean. Education, ME 


Harry R Byers, Inc, Washington, D. ¢ died Lehigh University, 1906 Married Elsie Orr 
Aug 6, 1056 Horn, Denver, Colo., March t1, 1012, died 1023; married 2nd, Margaret Brear 
1800 Edueation, attended Colorado School of ley, 1925. Children, Ruth Orr (Mrs. Dwight B 
Mines. Married Sally Mozelle K. Byers, who Herrick), Robert Aaron, and Margaret Ann (Mrs 
died 1053. His second marriage to Diane M Thomas M_ Ark) Tun ASME, 1912; Mem 
Hyers ended in divorce April of this year Assoc ASME, 1920. Mr. Dean had several inventions 
Mem. ASME, 1910; Mem. ASME, 1025. Mr relating to heat exchanger equipment and process 
Hyers had constructed one of the first bomb proof ing He was the author ‘of several papers pre 
power plants in the world at Pearl Harbor in the sented before technical societies and published in 
early daye of World War Il He was also largely the technical press He began his long associa 
responsible for the design of the intake and outlet tion with the Foster Wheeler Corporation in 1927 
water lines of the Hoover Dam. In World War as chief engineer 

I, Mr. Byers served in the U. S. Navy as a lieu 

tenant. Survived by his son, Richard H. Byers Richard 8S. Dill (1901-1957), chief, heating and 


air conditioning section, National Bureau of 
Howard McCune Chandler (1878-1957), re Standards, Washineton, D. C., died Jan 17 


tired designer of sugar factories and equipment, 1957. Born, New Bern, N. C., March 23, 1901 
Honolulu Iron Works Company, New Vork, N. V Parents, Samuel Lefferts and Elizabeth ( Williams) 
died May 22. 1057 in Milford, Conn Born, pill Education, BS(ME), North Carolina State 
Waynesville, Ohio, March 25, 1878. Parents, Hor College of Agriculture and Engineering, 1025 
ace Baner and Ella (Johnes) Chandler Kduca Married Louise A MecCombe, 1037. Mem 
tion, BS(ME), Kansas State College, 1908; ME ASME, 1038 Mr. Dill was a specialist in 
1032 Married Eva M_ Ptumley, 1017 Mem R&D testing, heating and air-conditioning equip 
ASME, 1913. From 1004 until his retirement, ment, and thermal insulating materials He has 
Mr. Chandler was associated with the Honolulu served the Washington Section of the Society as 


Iron Works. After his retirement from that firm chairman, Budget and Finance Committee; and 
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SHAnNnanan, Dantet Oil City 
Weems, H. Erie 


South Carolina 


M_., Spartanburg 


Tennessee 


Peacey, Lower D., Lookout Mountain 
©Lewis, Henry F , Tullahoma 


Texas 


Lewis, Gorvon H_, Orange 
C., Houston 
@Srarra, Newguilf 
Tuomas, Dovie EF, Jr, Baytown 
Toop, Liovy H_, Texas City 
Waker, James, Houston 


Vermont 
Niracuke, Ronerr C., Springfield 
West Virginia 


Copy, Pau, South Charleston 
Tuomas M., Charleston 


Foreign 

Bocnossian, Vartkes O., Aleppo, Syria 

Concio, Manuet Je., Sampaloc, Manila 
I 


Jopi_ows«!, Jan, Downsview, Ont., Canada 
Leanace, Don B., Colombo, Ceyion 

Narer, CHaries, Dundas, Ont., Canada 
Transfers from Student Member to Associate 
Member, Class of 19056 


as a member of the executive committee He 
was amember also of the American Society of 
Heating and Ventilating Engineers 


William Victor Drake (1897-1957), retired vice 
president, West Penn Power Company, Pitts 
burgh, Pa., died May 20, 1957 Born, London, 
England, Jan. 30, 1897. Parents, William and 
Minnie Florence Drake. Education, EE, Brook 
lyn Polytechnic Institute, 1918; post-graduate 
study, Yale University and University of Pitts 
burgh Married Sally Hunter, 1928; one son, 
William Victor, Ir Assoc-Mem. ASME, 1927; 
Mem. ASME, 1935; Fellow ASME, 1954. Mr 
Drake joined the West Penn Power Company in 
1921 as assistant to the superintendent at the 
Springvale Power Station. He subsequently held 
positions as superintendent of power stations, 
manager of power generation, manager of power 
production, and assistant vice-president in charge 
of power production. In 1945 he was selected to 
head a party of engineers making a survey of 
power facilities of Formosa and North China for 
the National Resources Commission. He was 
recalled to Formosa ae a consultant in 1952 in 
order to survey the power facilities of the Taiwan 
Power Company Mr. Drake for many years 
served the Society as a member of the Executive 
Committee of tne Pittsburgh Section. 


Stephen John Farrington (1920-1957), vice 
president and manager, S. } Parrington Iron 
Works, Inc, Brooklyn, N. V., Feb. 23, 1920 
Education, SB, Massachusetts Institute of Tech 
nology, 1942. Assoc-Mem. ASME, 1042 


William Bailey Fogarty (1881-19577), whose 
death was recently reported to the Society was a 
retired commander of the U. S. Navy Born 
Cincinnati, Ohio, Jan. 10, 1881 Education, U 
S. Naval Academy, 1901; MS, Massachusetts 
Institute of Technology, 1905. Mem. ASME, 
1945. Mr. Pogarty was in the U. S. Navy until 
his retirement after over 30 years of service 
During his service in the Navy, Mr. Fogarty was 
concerned principally with the examination and 
criticism of plans involving many mechanical de 
vices and auxiliary machinery installed on Naval 
vessels 


Bernard Shepard Leslie (1885-1957), retired 
engineer in the shoe manufacturing industry 
Beverly, Mass., died Feb. 14, 1957 Born, Lon 
don, England, Dec 2, 1885. Education, SB 
Massachusetts Institute of Technology, 1908 
Assoc-Mem. ASME, 1915; Mem. ASME, 1925 
Mr. Bailey advanced from an apprentice to as 
sistant to the vice-president of United Shoe Ma 
chinery Corporation in the years between 1909 and 
1911. Im 1916 he became president of the Kri 
pendorf Kalculator Compaay These’ early 
achievements are characteristic of Mr Leslie's 
entire career 


Eimer C. Martin (1892-1957), consulting en 
gineer and lawyer, Kansas City, Mo, died Ma 
16, 1957. Born, Gerald, Mo, March 27, 1892 
Parents, Caroline and J. W. Martin Education, 
LLB, Cumberland University, 1933; attended 
Central Missouri Teachers College, and studied 
engineering accounting Jun ASME 1917; 
Assoc-Mem. ASME, 1925: Mem. ASME, 1035 
Mr. Martin was a specialist in utility accounting 


(ASME News continued on page 916) 
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WORKING 
METALWORK: 


AUTOMATION 


IN HARDBOARD PRODUCTION 


With WICKERS. HYDRAULICS 


REDUCES COSTS « IMPROVES UNIFORMITY ¢ PROVIDES FLEXIBILITY 


Prepress area of automatic hardboard plant designed and built as a 
package unit by the Industrial Development Company, Tacoma, Wash- 
ington for Columbia Hardboard Company, Inc. 


Reported to be the most highly automated in the wood 
products industry, this plant produces 60,000 sq ft of 
“Cedawood” per day ('/2” basis). 

Seven Vickers Custom-Built Hydraulic Power Units play 
an important part in this performance; four are shown 
(in the photograph above) mounted on the platform 
directly above the prepress. The other three operate a 
series of automatic transfer systems in various parts of 
the plant. The transfer drives also use Vickers Vane Type 
Hydraulic Motors, which provide easily controlled vari- 


This Vickers Custom-Built Power Unit is individually 


designed to meet specific needs. It assures dependable able speed for synchronizing various operations and 

performance, improves and simplifies design, reduces for overload protection. pe 
installation time and cost, and makes servicing easier. =o 
Write for Bulletin 52-45. The use of hydraulic variable speed drives makes it easy at 


to vary production rate, flakeboord thickness ('/e” to 1”), 
and type of product. Additional features are: accurate 
control, simplicity of installation, and low maintenance. 
For further information about the many benefits you get 
from Vickers Hydraulics, ask for Bulletin 55-67. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1500 * Detroit 32, Michigan 


The performance-proven Vickers Balanced Vane Type Agolicetion Engineering 
L . N MCI 
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and management During World War I, he 
served in the Army 
Howard Cabe McCraw (1916-19577), senior 


and Carbon Chemical Com 
Tenn , died recently according 


arbide 
Oak Kidge 


Keep Your ASME Records Up to Date 


The ASME Secretary's Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in ie master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


ASME Master-File 


Please Print 


LAST NAME FIRST N 


POSITION TITLE 


¢.4., Design Engineer, Supt. of Construction, Manager in Charge of Sales, et 


NAME OF EMPLOYER (Give name in full 

EMPLOYER'S ADDRESS City Zone tate 
ACTIVITY, PRODUCT, of SERVICE OF EMPLOYER, ¢.¢ Turbine Mfrs., Management Consultants 
Oil Refinery Contractors, Mfr's Representative, et: 

HOME ADDRESS City Zone State 
0 

PRIOR HOME ADDRESS City Zone State 
* CHECK “POR MAIL 

ADDRESS 


| Maecnanicat 
| | Transactions of the ASME 
| | Journal of Applied Mechanics 
|_| Applied Mechanics Reviews 


Professional Divisions in which | am interested 


[ |] A~Aviation { J--Metals Engineering S—-Power 
B-Applied Mechanics [_] K--Heat Transfer | T—Textile 
| | L—Process Industries U--Maintenance and 
| | D-—Materials Handling M-—Production Enginecring Plant Engineering 
E—Oil and Gas Power |_| N--Machine Design V—Gas Turbine Power 
F—Fuels O—Lubrication | W—Wood Industries 
G—Safety } P—Petroleum Y—Rubber and Plastics 
H—Hydraulics Q—Nuclear Enginecring } Z—Instruments and 
R—Railroad Regulators 


to information received by the Society Born 
Cowpens, 5. € March 5, 1916 Education, at 
tended University of Tennessee, 1052 Mr Mce- 
Craw had been employed as a toolmaker before 
1948 when he joined the Carbide and Carbon 
Chemical Company During World War I, he 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
pase for the Divisions to which these 
etters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-affiliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish maii 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


Date 


Information 


AMI MIDDLE NAME 


NATURE OF WORK DONE 


Division, if any 


Address changes effective 
when received prior to 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


are marked X. 
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served in the U 5S 
theory, design, rey 
equipment 


Maxwell Wallace Metzner 


visor 
Company 
Born, Erie, Pa 

Gail and Carrie 
BS(EE) 
Married 
ASME 

Phi 
and testing equip 


test equipm 


Katrina 
1944 


complete testing departments 


member also of th 
Advancement of 
Erie section of the 
cal Engineers 


Henry Coddington Meyer (1870-1957), presi 


dent, Meyer, Strong & 
N_ died June 
Nov. 28, 1870 


Charlotte English 


ME, Stevens Institute of Technology, 1802 
Married Louise Griffin Underhill, 1896 Assoc 
Mem. ASME, 1804 Mem. ASME, 1905 In 


the first decade of his career 
member of the editorial staff of The Engineering 
Record which was founded by his father 
engineering 
plans for mechanical and electrical equipment of 
buildings and power plants 


he opened an 


expanded and Mr 
which he held at th 
firm which acted a 
of buildings, incluc 
and Standard Oil 
Parkchester. Sur 
Henry C. Meyer 
Emily Meyer Pete 


Floyd Ure Price (1884-1957), retired sales en 


gineer, Dayton-Dowd Company, Detroit, Mich 
died May 31, 1957 Born, Leesville, Ohio, Aug 
16, 1884 Parents, Orrin Holmes and Clara 
(Burr) Price Education, Carnegie School of 
Technology Married Rosealla Griffith, 1919 
Assoc-Mem. ASME, 1921 Mem ASME, 1955 
Survived by his widow; and a daughter, Mrs. 
Clara Mae Kirch, Pittsburgh, Pa 


Claude Dale Purves-Smith (1900-1957), con 


sulting engineer 
Corporation, and 
died May 27, 
land, Aug. # 
(EKsom) 


lege 
of Technology 

Josephine Swinda 
Hine, 1942; twoe 
lis 
ASME, 1944 


outstanding reput 


1923 he had been director of the Peking Institute 


of Fine Arts, and 
pianist in 
Society on a natic 


San Francisco Bay area; 


co-ordinator of all 
ASME Semi.Ann 
has participated i 
Design 


George R. 8S. 
superintendent, 
Company, South 
June, 1957 
1901 Parents 
(Smock) Roome 
technic Institute 
Gregory 
George William 
1044 Mr. Room 
Jersey Central 
1925. He was an 


Everett Russell 
death was recent! 
been director indt 
lations, Amoskeag 
N 


H Born, Acton 
attended Harvard 


Kducation 
versities 


Mem 


gineer in the State of New Hampshire 
also of the SAM and the National Association of 


Cost Accountants 


Frederic V. Wetherill (1895-1957), design en- 


Erie, Pa 
March 


Case Institute of 


Member Sigma Xi and Tau Beta 
Mr. Metzner had been a specialist in testing 


Parents 


1957 
1900 
Purves Smith 
tors and Royal Air Force Officers Training Col 
studied engineering at California Institute 


D. Purves Smith 
Mr. Purves-Smith was not only an 


engineer of note, but also a music teacher with an 


the Far 


he was on the executive committee for the 


Committee 


Jersey Central 


Born 


19351; two sons 


Army 4s an instructor in the 
»air, and use of aerial gunnery 


1891-1957), super 
General Electric 
May, 1957 
Parents, Orr 
Education 
Mem 


design 
died early in 
19, 1891 

Metzner 
Technology 
Blass, 1918 


nent 


Firch) 


Jeanette 


ment and the construction of 
He had been a 
e American Association for the 
Science, and chairman of the 
American Institute of Electri 


Jones, Inc., New York 
7, 1957. Born, Orange, N 

Henry Coddington and 
Education 


Seaman) Meyer 


Mr Meyer was a 
In 1902 
office specializing in 


In 1919, the firm 

Meyer assumed the position 
e time of his death It was this 
s consultant for a large number 
ling the Empire State, Cunard 

and housing projects such as 
viving are his widow a son 

3rd, and a daughter, Mrs 
rs 


Electrodynamics 
Pasadena, Calif 
Leonards, Eng 
George and Alice 
private tu 


Consolidated 
musician 
Born, St 
Parents 
Education 


1936. Married 
Winefrid D 
and Phy! 
Mem 


citizen 
i Married 2nd 
hildren, Theodore R 
Honolulu, Hawaii 


ation on the west coast. In 
made several tours as a concert 
Kast He had served the 


yal and local level In 1048 


in 1949, chairman and 
nontechnical activities for the 
ual Meeting Since 10946, he 
n the activities of the Machine 


Roome (1901-1957), assistant 
Power & Light 
died early in 


Amboy, N. J 
Aug. 30 


Freehold, N. J 
John William and Marietta 

Education, Brooklyn Poly 
1925. Married Eleanor Roome 
Elwood Gregory and 
Roome. Assoce-Mem. ASME 
e had been associated with the 
ywer & Light Company since 
associate member of the AIEE 


Sanborn (1913-19577), whose 
y reported to the Society had 
istrial engineering and labor re 
Lawrence Mills, Inc., Nashua 
Mass June 10, 1913 
and Boston Uni 

Registered en 
Member 


ASME, 1947 


gineer, Allied Chemical and Dye Company, Cam 
den, N. J., died March 17, 1957 Born, Rose 
mont, Pa Jan. 10, 1895. Parents, William 
Coolidge and Katherine Wetherill Education 
attended University of Pennsylvania; BS( ME) 
George Washington University, 1921, and Hays 
School of Combustion Married Alice Nash 
1915 Assoc-Mem. ASME, 1919; Mem ASME 
1950 Held patents on a recording planimeter 
flow meters, and pipe flange gaskets Author of a 
book entitled Boys and Buoys: and a series of 
three articles on flow meters published in the 
technical press. Mr. Wetherill had been in the 
U_S. Navy, in the U.S. Lighthouse Service, and 
was withthe U.S Bureau of Standards, 
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it’s saved many weeks, even months of engineering and 
executive time for scores of power companies! Basically, 
the idea is to shift as much of the work load as possible 
from the customer to C.H. Wheeler. By working this 
way, long conferences are replaced by short phone calls, 
and lengthy customer-prepared engineering specifications 
are supplanted by thumbnail performance sheets. 


Before you place your next order... 


Since Wheeler specializes in designing and building con- 
densing equipment, its Engineering Department is set 
up to take this bare minimum of data from the customer, 
and work up a comprehensive proposal from it alone. 
Here you see several department heads of C. H. Wheeler 
discussing engineering design prior to preparing a pro- 
posal for a C. H. Wheeler client. 


Discover C.H. Wheeler’s time-saving way to buy steam condensers 


We often save ciients up to 4 months’ time by 
sending Wheeler engineers to work “on the 
board” at clients’ offices, instead of mailing 
drawings for approval. Above is a typical in- 
stallation—a 105,000 sq. ft. Dual Bank Divided 
Water Box Unit, installed at a New York 
station.* It condenses 950,000 Ibs. steam/hr. 


19TH & LEHIGH AVENUE 


Other C. H. Wheeler power plant equipment includes steel-shell 
“Tubejet”’® Air Ejectors (left) as installed at eastern plant*, Circulators 
(right) which in the same plant deliver 86,500 gpm water, and Condensate 
Pumps. See your representative or write for details on the time-saving 
way to buy Dual Bank Surface Condensers and other power equipment. 


*Names of these and other power stations equipped by CH. Wheeler supplied on request 


C. H. Wheeler Mfg. Co. 


Philadelphia 32, Pennsylvania 


Steam Condensers + Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery + Nuclear Products 
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for the new home 


where dependable control of 
processes is essential - 


JENKINS VALVES 


In modern architectural plant design as in product 

development and improvement, ETHICON, INC., a subsidiary of 
Johnson & Johnson, is “Setting New Standards”. Its new home 
office and main finishing plant in Somerville, N. J. embodies the 
most modern equipment and facilities for the manufacture of 
surgical sutures and allied products for the medical profession. 


Manufacture of such products obviously demands absolute control 

over processing. To meet these critical requirements, equipment 

had to be selected with extreme care. For dependable control of 

pipelines which supply essential steam, water, air-conditioning, and 

other services, Jenkins Valves were prescribed. 

This confidence in the extra measure of efficiency and reliability of 

Jenkins Valves has shown up in the specifications of important 

plants and buildings for nearly a century. It is symbolized by the 

Jenkins Diamond and Signature trade-mark. The valves that bear Cpe. 

this famous mark cost no more, 


Jenkins Bros., 100 Park Ave., New York 17. Pais 


Jenkins Fig. 651-A iron body gate valves and Fig. 370 
bronze gate valves on the air conditioning system. 


Architects: Seaot P. Pernorr & Associates 
Mechanical Engineer: Muzzuto & T1ztaN J N Kl N S 
Construction Engineer: Noaman W. Kempson 
LOOK FOR THE JENKINS DIAMOND 
Mechanical Contractor’ Ricttaapson COMPANY 


\ 
General Contractor: Joun W. Ryan Construction Co., ALVE S 


Sold Through Leading Distributors Everywhere 
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Centrifugal Pumps 


A new line of high-speed, high-head centrit 
ugal pumps for general water service has 
been announced by Gardner-Denver Co., 
Quincy, Ill. 

The new model BH pumps are available in 
four sizes —a 1-in. model with capacities to 
150 gpm; 1'/2-in. with capacities to 220 gpm; 
2-in. with capacities to 440 gpm; 3-in. with 
capacities to 520 gpm. 

The firm says the pumps feature stainless 
steel shafts, oil-lubricated heavy-duty ball 
bearings, mechanical seals, accurately con 
toured casings, and hydraulically balanced 
bronze impellers. 


Packing Gland 


A micro packing gland has been announced 
by Conax Corp., 2300 Walden Ave., Buffalo 


25, N. Y., described in Bulletin 577. 
The new gland is one of the smallest avail 
able to the industry, measuring only *'/s 


in. long and '"/y in. hex, the company states. 
It may be used to seal tubes of any material 
because the soft sealant makes it indifferent 
to tube composition, the firm reports. In 
creased fatigue strength and resistance to 
vibration is assured by reduction of stress 
concentration at the point of seal. 

Glands with Teflon sealant have a tempera 
ture range from —90 to +500 F and seal 
pressures from .005 w up to 1000 psi. Using 
Lava, sealant temperatures range from — 300 
to +1850 F with pressures trom .005 
to 3000 psi. 

The standard bore sizes are '/;¢ and 4/42 in. 
with !/i¢ in. ips thread and nonstandard bore 
sizes ranging from .030 to .096 in. available 


upon request. 
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Bar, Tube Feeder 


Nonstop production and automatic feed 
ing from a conveyor line into a grinding ma 
chine is said to be provided by a special Model 
1700B bar and tube feeder announced by 
Feedall, Inc., 38399 Pelton Rd., Willoughby, 
Ohio. 

The new unit has a magazine loading teed 
with any desired constant rate of 5 to 20 
fpm from the loader to the machine, the 
company reports. Parts are cycled either 
by photo-electric relay or mercury switch, 
actuated by the conveyor mounted on the 
out-feed conveyor. Cycling controls can 
also be operated by the magazine loader or 
the machine being fed. 

The unit is entirely self-contained and is 
furnished ready to operate. It has a '/, hp 
3-phase motor and variable speed chain drive 


for conveyor. 


Teflon-Faced Diaphragm 


Hills-McCanna Co., 2433 W. Nelson 
Chicago, announces a new Teflon-faced 
diaphragm of one-piece construction for the 
firm's diaphragm valves. 

The new diaphragm is made with a solid 
Teflon sheeting, permanently bonded to the 
face and external edges of an elastomeric 
backing to provide corrosion protection 
from both the internal flow and external 
atmospheric conditions. It also feature: 
the firm's sealing bead construction tor 
positive closure under pressure or vacuum 
at operating temperatures ranging from 

-10 to 240 F and line pressures up to 150 
psi. 


Foil Strain Gages 


Electronics and Instrumentation Div., 
Baldwin-Lima-Hamilton Corp., Dept. SO-86, 
Waltham, Mass., announces that its foil 
type SR-4 (bonded filament) strain gage is 
available in two new types designed to pro 
vide fatigue life, sensitivity, and hysteresis 
characteristics superior to those of nearest 
equivalent bonded-wire SR-4 strain gages. 

Prior to these new gages, the firm reports, 
the foil type SR-4 strain gage was used mainly 
to measure strains at temperatures up to 
1000 F or higher. In the room temperature 
range, up to 180 F, the earlier epoxy backed 
foil gages were inferior to bonded wire strain 
wages in performance, the company says. 
The new gages extend the useful room tem 
perature range to 300 F for continuous duty, 
400 F for short-time measurements. 

According to the firm foil gages are thinner 
and more flexible and more easily applied 
than wire gages, especially in fillets. 


Available literature or information may be secured by writing direct 
to the manufacturer. Please mention MECHANICAL ENGINEERING, 


Chart Drive Motors 


Chart drive and two-phase balancing 
motors used principally in recorders, in 
dicators and controllers have been redes igned 
by Minneapolis-Honeywell Industrial Div., 
Minneapolis, Minn 

The new design features a series of four 
die-cast aluminum housings bolted together 
into a square assembly, a printed circuit said 
to lengthen the life of coil connections, and 
felt wicks designed to prevent leakage of 
lubricating oils. One casting contains the 
stator, another the gear box, while two serve 
as retainers for bearings at each end of the 
rotor 

Any of the component parts can be in 
spec ted and serviced in a matter of a few 
minutes, according to the company The 
products weigh 29 07 each 

Iwo-phase induction motor models have 
no-load shaft speeds of 330, 148, 44 and 22 
rpm and maximum starting torques of 10, 
20, 60 and 120 oz-in. Synchronous chart 
drive motors have speeds of 180, 90, 60 and 
1) rpm with pullin torques ranging trom 12 
to 25.5 oz-in. 


Molybdenum Tubing 


Successful commercial extrusion of tubing 
made of molybdenum has been announced 
by Wolverine Tube, Div., Calumet & Hecla, 
Inc., 1411 Central Ave., Detroit 9, Mich 

The process, developed in cooperation with 
Climax Molybdenum Co., has resulted in tub 
ing for evaluation purposes. Dimensions of 
the tubing are less than |-in. outside diam; 
approximately 0.1 wall thickness; and 
frinlength. Tensile strength is 70,000 
100,000 psi and yield strength is 60,000 
90,000 psi These qualities make it par 
ticularly suitable for use in nuclear reactor 
heat exchangers, missile and rocket combus 
tion chambers and for orifice tubing 
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Which 


V-Rings have the 


original Vee-Flex design? 


Appearance won’t tell — performance will! 


DESIGNED FOR EVERY PISTON AND ROD-ROCK-HARD RINGS-POLYMER SATURATED 
FABRIC + PRECISION TRIMMING-PROPER INTERFERENCE FOR AUTOMATIC SEALING 


R/M Vee-Flex is so designed as to be 
self-sealing and self-adjusting. The 
surfaces of the rings have a convex 
curvature where they contact the ring 
adjacent. The hydraulic pressure stroke 
produces a seal laterally against the 
stuffing box wall and longitudinally 
against the next ring. 

Deep, thorough penetration of the 
compound into the fabric of this top- 
flight packing enables it to provide 
maximum resistance to extrusion at 
high pressures. In addition, it is pre- 


cision molded for better fit, longer 
service. Whatever your hydraulic ap- 
plication, you can count on R/M 
Vee-Flex for perfect performance. 


R/M makes a complete 
line of mechanical 
packings, including 
Vee-Flex, Vee-Square, 
Homogeneous Vee- 
Rings, and Fabric Pis- 
ton Cups 


For complete information, send for booklet 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS 


AND GASKET MATERIALS 


FACTORIES; Passaic, N.J.; Bridgeport, Conn.; Manheim, Pa.; Neenah, Wis.; No. Charleston, S.C.; Crawfordsville, Ind.; 
Peter 


borough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles + Industrial Rubber « Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels * Rubber Covered Equipment + Brake Linings ¢ Brake Blocks 
Clutch Facings « Industrial Adhesives « Bowling Balis « Laundry Pads and Covers 
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Two lines of standard  over-running 
Precisionspring clutches have been introduced 
by the Marquette Div., Curtiss-Wright Corp., 
1145 Galewood Dr., Cleveland 10, Ohio. 

One line consists of ball bearing clutches 
ranging from 20 to 3000 Ib-ft torque capacity; 
the other line is made with sleeve or plain 
bearings in 8 lb-in. to 200 Ib-in. torque 
capacity. 

These standard clutches are suited for all 
over-running, indexing backstopping 
applications, the company states. 

When the clutch “takes hold”, there is 
practically no movement of the spring on the 
surface it is gripping, it is stated. The 
spring and both units revolve as a solid unit. 
Since the clutch is self-adjusting, the driving 
torque is constant throughout the life of the 
clutch. 

The clutches have only a few moving parts. 
The over-run is said to be very light or non 
In most applications, the original 
lubrication is the only lubrication required 
during the life of the clutch, the company 
Says. 


existent. 


Reversible Air Motor 


A reversible Mode! 6AM rotary air motor 
is available for original equipment or plant 
use in the '/, to 2 hp range from Gast Mfg. 
Corp., Box 117N, Benton Harbor, Mich. 

On applications such as pneumatic hoists 
or lifts, materials handling equipment, ma 
chine tool positioning or powering screw 
jacks, the reversible rotation feature is ad- 
vantageous, the company states. Any 
four-way operating valve built for pressures 
below 100 psi may be inserted in the air sup 
ply line for instantly reversible motor control. 
Motor ports fit */, in. std pipe. 

Models with single rotation, either right or 
left, are also offered and have similar dimen 
sions and performance ratings. All models 
weigh about 17 |b, are explosion-proof and 
variable in speed from 300 to 2000 rpm on air 
line pressures from 30 to 90 psi. Mounting 
foot is std; muffler is included on nonrevers 
ible models only. 


Hydraulic Pump 


A large capacity variable delivery hy- 
draulic pump has been developed by the 
Stratopower Div., New York Air Brake 
Co., Watertown, N. Y. 

The pump, designated Model 64W1000 
has a horsepower per pound ratio of 2.8, a 
ratio said by the company to be usually 
associated with small high speed pumps op 
erating between 8000 and 10,000) rpm, 
The firm says it has been able to achieve 
this by designing a lightweight rotating 
group so that high rotational speeds up to 
4500 rpm continuous duty are possible with 
this pump rated at 10 gpm at 1500 rpm. 

The unit, which delivers more than 50 
hydraulic horsepower is 9'/, & 6'/, in. and 
weighs approximately 19 Ib. 
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Outdoor Fork Truck 


An outdoor truck of 20,000 Ib capacity 
with dual drive tires has been added to the 
pneumatic-tire models in the Clarklift line 
of fork trucks produced by the Industrial 
Truck Div., Clark Equipment Co., Bartle 
Creek, Mich. 

Named the CY-200, the machine features 
$0.50 weight distribution, a planetary drive 
axle and 10.00 by 20 in. tires for driving 
power through mud and sand and over rough 
terrain. The unit has continuous follow-up 
type hydraulic power steering which op 
erates throughout the engine speed range. 

The steer axle is pivoted on two torsional 
rubber bushing assemblies to absorb shock 
and provide constant ground contact on 
uneven terrain, and 75 deg wheel angularity 
allows sharp turns. 

A Hercules JXD six cylinder gas engine 
powers the CY-200. Engine power is trans 
mitted by a torque converter and four speed 
power-shift transmission. Power brakes are 
standard. The unit will travel more than 
20 mph loaded in both forward and reverse, 
and will climb a 22.7 per cent grade loaded, 


the company reports. 

The hood opens trom either side of the 
machine and may be removed by hand in 
a few seconds. Engine compartment side 
plates are spring clip mounted. The fuel 
filler cap is located outside the engine com 
partment. 

An automatic tilt-lock valve in the hy 
draulic system prevents the upright from poe 
drifting when heavy loads are being tiered. 
The frame-mounted, telescopic upright is 
made from heavy section rolled channels. HOT FORM Co a BS 

Dimensions include: length, 1874/4 in.; 
width, 96 in.; outside turning radius, 176 ege 
in., wheelbase, 130 in., and underclearance for Weldability 
of 9 in. at the upright. 


Hot formed steel is not subject to weld 
cracking, a chronic complaint on 
cold rolled products. 


Ultrasonic Cleaner HEAT TREATED 
Development of an ultrasonic cleaner with All Thredolet fittings are 
a self-contained filtering system, is announced heat treated after forging in 


by Vibro-Ceramics Div., Gulton Industries, 
Inc., 212 Durham Ave., Metuchen, N. J. (BONNEY) accordance with A.S.T.M. A105. 


The Glennite U-102 circulating cleaner , ANTI-CORROSIVE LACQUER COATING 


operates on a frequency of 40 to 44 ke, in All B : 
onney fittin 
corporates a forced air cooling system and has WELDOLETS ® y littings and 
a cleaning tank capacity of one gallon. Only THREDOLETS ® Th - oy years a or saving our actory 
sudless detergents or chlorinated solvents are soc rea J 9° not get clogged with grit 
KOLETS © as do oil-preserved fittings. 


required, the firm states. 
BRAZOLETS ® 


A circulating pump, permanent filter ele 
ment and an additional tank for recirculating S consider these features then specify and use 


the fluid is designed to eliminate manually 
draining the tank and filtering the dirty fluid rer aiae BONNEY Thredolets and Sockolets for all 
to render it reusable. The circulator auto ALLOY small branch connections and Weldolets 
matically begins operating at the conclusion for all services spits 
of the predetermined cleaning period. 

The cleansing action which is achieved by 
cavitation produced by ultrasonic signals 


transmitted in liquid, will clean more rapidly PENNSYLVANIA DIVISION 


and effectively using mild detergents than BONNEY FORGE & TOOL WwoRKS 


standard cleaning methods using strong 
Dept. E ALLENTOWN, PENNSYLVANIA 


cleaning agents, the company claims. 


for all large branch connections. 
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Reliance Boiler Safety Equipment 
is a profitable investment 
for your power plant 


NEW EQUIPMENT 
BUSINESS NOT 
LATEST CATAL 


Don’t overlook the relatively small equipment that keeps the  Thin-Wall Coil Forms 

big equipment running smoothly. Reliance Safety Devices are | eee iene Mylar thin-wall coil forms 
mainly applied to boiler water level supervision, but the well- has been developed by Precision Paper Tube 
being of your boilers affects other “big” equipment, as you 
know. So the selection of high grade accessories for the boilers is | 002 to .010 in. can be supplied. 

of major importance. | The new tubes are highly resistant to mois- 


ture, solvents and chemicals and have higher 
dielectric strength than coil forms fabricated 
from other flexible insulating materials, the 
company reports. They are said to provide 
excellent thermal characteristics and the 
greatest tensile strength that any plastic film 
can afford. The company says the tubes will 
neither dry nor brittle with age. 


Water Columns and Gages are basic equipment you 
must add to your boiler when installed, or order with 
it from your boiler maker. Reliance offers you complete 
service in approved devices for water level supervision, 
including extra alarm devices that help insure attention 
of operators if a dangerous water level situation threat- 
ens. Reliance representatives in all major cities are ready 
to help you at any time. 


The Reliance Gauge Column 


5902 Carnegie Ave., Cleveland 3, Ohio 


The new coil forms are recommended by 
the firm for compact and miniature assem- 
blies. For large work, where more rugged 
construction is desirable, the film is com- 
bined with or wound over conventional ma- 
terials to improve their dielectric character 
istics. 


Water Columns for all 


pressures, with or with- 


out alarms. 


Water Gage Valves 


Gage (try) Cocks 


Gage Inserts 


Direct-to-Drum 
Gage Assemblies 


Water Gage 


Iluminators 


Water Level indicator 


EYE-HYE Remote Reading | 


Hydraulic Cylinders 
Float-type and Electrode-type | 


: A new line of hydraulic cylinders, desig- 
Liquid Level Alarm Devices | mated Series N, is announced by Hydro-Line 
Mig. Co., 5600 Pike Rd., Rockford, III. 

Standard cylinders in the line are available 
ot in bores ranging from 1'/, to 12 in. and rated 
| for operation at 2000 psi and higher. All 

cylinders in the line meet JIC specifications. 


All bore sizes are available in a choice of 
13 standard mountings to meet varied in- 
stallation requirements, with a number of 
additional variations of standard mounts ob- 
tainable. Assembly is said to be further 
simplified by the fact that the cylinders are 
available with a large external thread, a 
smaller external thread with shoulder, or an 
internal thread. Two wrench flats are 
normally provided, but rods with four or six 
flats are available for assembly in ordinarily 
inaccessible locations. 


Two piston designs are available to suit 


The name Thal introduced waite columnd.... the needs of specific applications. The 


majority of installations use a standard high- 


| 

| ee 

| tensile cast iron, precision-machined, polished 
| piston fitted with alloy step-cut rings. 


Where piston by-pass is not permitted, a 
flared-lip, heavy-web piston seal with back- 
up washers is used. Both piston types are 
| piloted to the rod and held in place positively 
by means of a self-locking nut. 
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Reversible Locknut 


Jacobson Nut Mfg. Corp., announces its 
plant in Kenilworth, N. J., is currently 
manufacturing a new low cost, reversible and 
reusable locknut. This new locknut, which 
is being marketed under the trade name of 
“Reverse-Lok,” is a one-piece all metal 
locknut. 

It has a 360-deg locking action, and is 
available in steel, brass, aluminum and stain 
less, in standard sizes. 


\— FOUR HOLES 


Contro! Valves 

A new line of Speed King plug-in type '/« 
in. 4-way control valves fitted with built-in 
plugs and connectors, said to complete 
electrical connections automatically, is an 
nounced by Valvair Corp., 454 Morgan Ave., 
Akron, Ohio. 

Available in both single and double solenoid 
types, for manifold or sub-base mounting, 
the new valves cut original installation and 
in-service maintenance time to a minimum, 
the manufacturer claims. Plug-in connectors 
built into pilot, valve body and manifold or 


Here is a device which 
sub-base complete electrical connections as every machinery designer 
components are bolted in place. Fixed con- : 
nections to the machine's circuits, made in should know about ee 


the manifold or sub-base at the time of 


original assembly, need never be disturbed, DUFF-NORTON WORM GEAR JACKS 


it is said. 


TOP SHOULD BAL.TED 


1O UF TING MEMBER TO PREVENT - 
SCREW FROM TURNING MACH SCREW 


Designed for control of smaller devices, 


the new '/, in. valves are reputed to afford “ 
compact size, extremely fast operating Duff-Norton worm gear jacks provide a purely mechanical means 
response, multi-million cycle dependability for accurate positioning of loads weighing as much as several 
‘ The eat d i ies, . 

hundred tons and maintaining them indefinitely without creep. 


manifolds or sub-bases, end caps, spacers 
and pistons; hard chrome plated stainless 
steel stems; Fabreeka-backed stainless steel 


They will operate in any position, and functioning as components 
of machinery and equipment they can raise and lower loads, 


shock pads and standard O ring packers. apply pressure or resist impact. Jack capacities range from five 
Solenoid ae, haa to JIC here to 50 tons. When two or more jacks are connected by means of 
shafting and mitre gear boxes they lift in unison, even when 


double solenoid types, and all the firm's 


standard valves. Coils, encased in molded the load is unevenly distributed. They are available with stand- 
epoxy resin, are guaranteed against burn-out ard raises up to 25 inches, and will provide exactly the same 
for the life of the valve. Pilot plungers and raise for years without adjustment. Worm gear jacks are suitable 
valve stem are rid! — —_ o~ for operation at ambient temperatures up to 200°F. 

springs are used in mal alive e 

Service life is reputed to exceed 25 million Thousands of these jacks are in use on feeding tables, tube 


mills, welding positioners, pipe cut-off and threading machines, 


cy cles. 

Speed King '/, in. 4-way valves, for 30-250 testing equipment, aircraft jigs, loading platforms, rolling mills, 
psi air service, are available with solenoid conveyor lines, arbor presses, and numerous other types of 
coils for ac or de, any voltage. Cylinder equipment. If you have a positioning problem, write for com- 
ports and inlet are tapped */. in. NPT; plete information, requesting bulletin AD-34-FF, which includes 


exhaust is tapped #/, in. NPT. Port and 
mounting locations of single and double 
solenoid types are identical. Manual over 


ride for use during machine Set-up is optional. 

The '/, in. 4-way valves, available for ship ~~ > — 

ment from stock, are also offered in foot DUFF-NORTON Duff-Norton ac 
mounted types. = 


Manifolds, with either 2 or 3 stations for 


multiple mounting, have '/: in. NPT com- DUFF-NORTON COMPANY 


drawings and full specifications. 


mon inlet and exhaust ports; '/, in. NPT 
cylinder ports for side or bottom connection; P. O. Box 1889 * Pittsburgh 30, Pennsylvania 
plus a 1'/, in. NPT common conduit port COFFING HOIST DIVISION: Danville, Illinois 


with full length side access cover. Manifolds 
may be ganged for multiple installation of Ratchet Jacks, Screw Jacks, Hydraulic Jacks, Special Worm Gear Jacks, 


any number of valves. Ratchet Hoists, Electric Hoists, Load Binders, Spur Gear Hoists 
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For PRESSURE - TEMPERATURE 
Bourdon tube operated 
Hermetically sealed 


mercury switch 
Visible On-Off circuit 
Outside adjustments 
Visible calibrated dial }-— 


Visible operating 
point indicators 


ZINC PLATED STEEL CASE 


FOR OUTDOOR APPLICATIONS 
NEMA 1A, 2, 3,4 


Available in various operating 


ranges with differentials to meet 
your requirements. 


WRITE FOR BULLETIN 6-18 


ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILL. 
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Oil Cooled Motorpump 


An oil cooled motorpump, now in quantity 
production for turbine powered air trans- 
ports, is announced by Vickers Inc., Detroit 
32, Mich. 

Designed for continuous duty applica- 
tions, new unit is claimed to offer a weight 
saving of approximately 25 per cent over 
the conventional air cooled motorpump. 
According to the firm, liquid cooling avoids 
duct work otherwise required to air cool 
the electric motor, thus providing additional 
savings in airframe space and weight. It is 
20 in, long, motor diameter less than 4 in., 
and it weighs 31'/, lb. The 12 hp unit is 
rated at 2000 hr service. 

A 400 cycle, 200 v electric motor drives 
a variable displacement piston type pump, 
an integral centrifugal boost pump for cooling 
circulation and piston pump supercharging. 
The motorpump delivers up to 8 gpm at 
2250 psi and reduces to 6 gpm at 2950 psi. 
At 3000 psi, flow is zero. These flow and 
pressure combinations, 8 to 6 gpm range, 
provide constant horsepower for a variety of 
flight operating conditions, the company 
says. 


Tube Cutter 


A machine designed to speed up precision 
cutting of tubing made of steel, copper, 
aluminum and other metals, has been placed 
on the market by Novi Tool & Machine 
Co., 25806 Novi Rd., Novi, Mich. 

According to the company, the machine 
can be used to cut off tubing of any diameter 
from '/s in. with a maximum wall thickness 
of 0,028 in. to tubing of '/; in. diameter with 
a maximum wall thickness of .045 in. The 
set-up can be easily changed from one diame- 
ter tubing to another, it is stated. 

Tubing can be cut off to any predetermined 
length. For lengths from 2 to 30 in. the 
tubing is cut with the bed of the machine 
tiled backward, allowing parts to fall into 
pans. When cutting off longer tubing, the 
machine can be set level to line up with 
table or bench, eliminating the bending of 
tubing. After cut-off, the tubing can be 
flared without burring. 


CONTENTS: Engineer-Client Relationship 
Engineering Services ( 

tion or Testing, Design Projects. 
Charges (Annual Retainer Fees, 
Cost Plus @ Fee, Percentage of 
Equipment of Buildings) 
Projects. Reuse of Plans. 


29 w. 39 Ss. 


—_——1956 MANUAL OF CONSULTING PRACTICE——__ 
FOR MECHANICAL ENGINEERS 
A Guide for Consulting Engineers and Their Clients 
It sets forth the proper approach in obtaining professional engineering services, in establishing 


the fundamental structure in engineering agreements, and in setting up ¢ 
to the conduct of engineering assignments under various types of agreements 


Selection of the Engineer on Merit Basis 


isory, Appreisals, Management, Production, Inspec- $1.50 
ontrects for Services. Basis for Making 
er Diem, Retainer Plus per Diem, Lump-Sum, 20% Discount 
Cost of Work, Repetitive Work, Mechanical to ASME 
rinciples of Settlement for Delayed or Terminated Members 


Patents. Confidential Data. Canons of Ethics 
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Shaft Mounted Drive 


A new higher ratio of 24:1 (or 20:1 in 2 
smaller sizes) has been added to the line 
of all-steel, double reduction, shaft mounted 
drives, manufactured by Falk Corp., Dept. 
255, 3001 W. Canal St., Milwaukee 1, 
Wis. 

The outside dimensions and torque rating 
remain the same. Practical advantages 
attributed by the company to the higher ratio 
units include the use of smaller sheaves to 
obtain a given output speed, and a saving in 
motor cost when, because of the lower output 
speed, a 1750 rpm motor can be used instead 
of a more expensive slower speed motor. 

Units are available for horizontal and 
vertical application, in '/, to 30 hp ranges, 
with output speeds as low as 5 rpm. 


O-Ring Compound 

A precision compound has been developed 
by Precision Rubber Products Corp., Dayton, 
Ohio, for O-ring seals in the automobile and 
aircraft industvies. 

According to the firm, premium and stand- 
ard grade gasolines developed for high com- 
pression engines contain both aromatics 
and other additives which have a deleteri 
ous effect upon O-rings and other synthetic 
rubber parts. The new compound, 119-70, 
was designed to meet these new needs and 
fills the seal requirement in valves, fuel 
line couplings and carburetors, the company 
states. It has extraordinary resistance to 
the gases, oils and gasolines required by 
Underwriters Laboratories testing proce- 
dures, the firm reports, and it will not swell 
abnormally, nor will it deteriorate in present 
engine fuels. 

The compound is said to have been found 
to be highly effective for use in high tem 
perature aircraft di-ester base 
synthetic lubricating fluids. The material 
has been approved by the Underwriters 
Laboratories (Card No. MH 6154, Guide 
No. 143 A1S, dated Jan. 21, 1957) tor service 
with gasolines of all types and for fuel oils 
including the No. 6 grade. It is also ap 
proved for use with propane, butane and the 
usual low pressure home fuel gases. 


service in 


Aisi. 


N. Y. 18, N.Y. 


WEATHER 
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Pneumatic Power Unit 
Lear, Inc., 110 Ionia Ave., Grand Rapids 2, 

Mich., has announced a new pneumatic 
power unit said to operate in temperatures 
far above the tolerance range of known hy- 
draulic or electrical systems. 

The new device develops exceptionally high 
torque at relatively low speeds, according to 
company engineers, and does not disinte- 
grate under overspeed conditions. It of- 
fers a power source for such applications as 
thrust reversers, accessory drives, actuation 
of air inlet and nozzle-positioning systems, 
and reactor-rod positioning. 

The unit may be used as a power unit for 
remotely-located screwjacks of linear actua- 
tors and is adaptable to a wide range of actua- 
tion methods, the firm reports. Wide appli- 
cation potential in many auxiliary-drive sys 
tems is predicted by the manufacturer. 

An exceptionally high torque-to-inertia 
ratio allows the units to follow electronic 
modulation and to deliver virtually instan- 
taneous starts and stops. One model re- 
portedly accelerates from zero to 100 rpm in 
one twenty-five-thousandth (0.00004) of a 
second, operating under 30 psig of applied air 
pressure against an opposing force of 20 
lb-in. Units are instantaneously reversible 
and are equally efficient in either direction, 
it is claimed. 

Torque of the air motor is proportional to 
gage pressure of the air, and is virtually un- 
responsive to temperature changes. The 
units provide a constant performance output. 

The positive-displacement, pressure-reliet 
devices exhibit low leakage rates and required 
control forces are extremely low. 

The devices are controlled by an external 
signal which drives a fully-balanced, center 
fed, four-way pneumatic barrel valve. Ro- 
tation of the valve pressurizes the motor for 
either clockwise or counterclockwise rotation. 
Overcoast is sharply limited by the dynamic 
braking which results when the control 
valve is moved to the center “off” position. 
Under these conditions, the air motors func 
tion as a vacuum pump on the inlet side and 
a compressor on the exhaust side. 

Materials are high-temperature magnesium 
alloys, stainless steels, and stellites, matched 
to eliminate problems of differential expan 
sion. Motor gears are radially mounted and 
axially positioned by pivot balls. Ball 
mounting of the barrel of the valve and of the 
control shaft reduces friction and increases 
positioning accuracy. 
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Full. Range Application 
GENERAL PURPOSE HEAVY DUTY 
Classes | and Classes and IV 
Up to 6-3/4” Tota! Pressure Up to 16-3/4” Total Pressure 
Up to 700,000 CFM ys 


1 Building 
Ventilation 


2 General Supply 
and Exhaust 


3 Conventional and 
High Pressure 
Air Conditioning 


4 Vehicular Tunnel 
Ventilation 


S Industrial 
Processing 


6 Combustion 
Supply 
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Westinghouse Airfoil Blading has proved its effectiveness 
in six years of operation by two hundred customers in 
Mechanical Draft, Industrial Process, and High Pressure 
Air Conditioning! 


Westinghouse now obsoletes conventional flat blading and 
brings you the efficiency and quietness of Airfoil Blading for 
ALL PURPOSE applications in a complete standard line 
of Centrifugal Fans, covering every requirement up to 
700,000 CFM...Up to 16-3/4” total pressure. ).80633 


WESTINGHOUSE AIRFOIL CENTRIFUGAL 
FANS NOW GIVE YOU... 
*%* LOWEST OPERATING COSTS... 
High Efficiency - Low Horsepower! 


* QUIET OPERATION 
Airfoil Blading — Streamlined Air Flow! 


CAPACITY PROTECTION 
Steep Pressure Curve — Minimum Capacity Variation! 


* NON-OVERLOADING 
HORSEPOWER FEATURE! 


* AMCA (NAFM) STANDARD SIZES! 


you can SURE...1F ws Westinghouse 


Westinghouse Electric Corporation 
Sturtevant Division, Dept. 25A 
Hyde Park, Boston 36, Massachusetts 


Sirs: 
Please send me your Catalog 1121 on Series 
8000 Airfoil Fans — The New Standard! 


NAME - 
TITLE 
COMPANY 
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ENGINEERS 
PHYSICISTS MATHEMATICIANS 
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Important NEW Developments 


create 


ositions 
AT MELPAR 


Leading Research Laboratory in Suburban 


Several long range systems development 
programs have recently been awarded to 
Melpar, the execution of which require our 
engineers and scientists to pioneer into the 
no-man’s-land of science. Of a highly ad- 
vanced nature, these programs are vital to 
the Nation’s defense and include weapons 
systems evaluation in a variety of fields and 
over 90 diversified projects in electronic 
R&D. 


These long term assignments have created 
challenging openings which you are invited 
to consider. As a Melpar staff member you 
will become a member of a small project 
team charged with responsibility for entire 
projects, from initial conception to comple- 
tion of prototype. Your advancement will be 
rapid, thanks to our policy of individual 
recognition, which promotes you on the 
basis of your performance, rather than age 
or tenure, 


Wire or phone collect, or write to: 
Technical Personnel Representative 


Washington, D. C. 


MELPAR ncorporated 


A Subsidiary of Westinghouse Air Brake Company 
3269 Arlington Boulevard, Falis Church, Va. 


10 miles from Washington, D. C. 


Openings Also Availabie at Our 


Laboratories in Boston and Watertown, Massachusetts. 
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Forged steel conveyor chain, each link 
made with a wing attachment, has been an 
nounced by Robert A. Main & Sons, Inc., 
257 Pascack Rd., Paramus, N. J. 

The new pin type chain is manufactured 
for maximum strength conditions and will 
stand extra hard wear and shock, the com- 
pany states. It can be furnished for acid or 
heat conditions using corrosion or heat re- 
sistant materials. 

Each pin is locked against rotation, and 
each link has a wing attachment to make it 
easy to attach wood or metal conveyor slats, 
the company says. It can be used in single 
or multiple strands. Due to its uniform 
size, links need not be matched and it is 
available in standard pitches. Sprockets 
and complete conveyor aprons can_ be 


supplied. 


Variable Timer 


Patterson, Moos Div., Universal Winding 
Co., Inc., 90-28 Van Wyck Expressway, 
Jamaica 18, N. Y., has developed a variable 
timer that provides for a settable time delay 
between .3 and 10 sec with an accuracy of 
+5 per cent. 

Called PM-47, the timer provides an out 
put energy in excess of 35,000 ergs. Tem- 
perature ambients from —70 to +165 F and 
accelerations up to 100 g’s have no effect on 
its operation, the company says. The elec- 
tric timer is said to be suitable for use in 
missile systems and airborne applications, 
pilot escape systems, sled timers, program- 
ming devices and explosive element initiation. 

Transient circuits are used to achieve the 
time delay, which is furnished by components 
of the weapon approved nonpower consum 
ing type. No tube filament power is re 
quired. The selected time delay between 
0.3. and 10 sec is achieved by applying be 
tween 100 and 400 v (depending on the 
time delay desired) to the device. The time 
delay is initiated by the release of a pull wire 
which allows a spring driven plunger to 
complete the necessary switching action. At 
the close of the time delay period a pulse of 
electrical energy in excess of 35,000 ergs is 
applied to the load. 


MECHANICAL ENGINEERING 


KEEP | NEW EQUIPMEN 
| Conveyor Chain 
| 
— 
| q 
q ig a 
| 
| 
| 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


KEEP 


INFORMED 


Precision Switch 


A heavy duty, snap-action switch, able to 
handle up to 2 hp, is available from Acro 
Div., Robertshaw-Fulton Controls Co., 
Columbus, Ohio. 

The new switch, called Duo-Snap, comes in 
four different terminal and circuit arrange 
ments, permitting at least six circuit varia- 
tions. Its snap-action is achieved through 
the rolling spring principle. 


19,862 years of 


precision metal-forming 


It is 2 in. in length and it possesses a high 
electrical rating: 2 hp, 230 v a-c; 1 hp, 150 v 
a-c; and for pilot duty, 20 amp, 250 v a-c. 


When you specify FLEXON® Expansion Joints, 
you actually buy time—19,862 years of combined 
experience in the team of engineers, metallur- 
gists, and technicians who produce Flexon Ex- 
pansion Joints! 


Circular Coil Condensers 


A new line of circular coil aircooled con- 
densers engineered-designed for maximum 
heat transfer efficiency has been announced 
by Trane Co., La Crosse, Wis. 

And all this time has been invested in perfect- 
ing formed and corrugated tubular shapes in 
metal, made with watch-like precision—flexible 
coil is used for condensing purposes. This metal hose, instrument-type bellows, “impos- 
makes the air-cooled condensers ideal for sible” bends and section modulations for aircraft 
application in areas where water is scarce or parts... and expansion joints of every kind. 
where local ordinances restrict use of water 
for cooling, the company states. 


The new dry type condensers use no water 
or sprays to condense refrigerant. Only out- 
side air induced through the unit’s circular 


So—for expansion joints that you can install 
and forget—always specify FLEXON. Free-flex- 
ing and controlled-flexing; dual and multiple 
types; balanced joints and other special designs; 
all in stainless steel, monel, and other workable 
alloys. Assured longer service life, through care- 
ful analysis of your application plus unmatched 
skill in manufacture. 


Designed for installation out of-doors for 
remote connection to the air conditioning 
unit inside, the units are available in three 
standard sizes. They are used singly with 
3, 5, and 7'/e hp package type air condi 


tioners, and in multiple combinations with 
larger horsepower conditioner equipment. 


Relay Pilot Valve 


A new high-capacity relay pilot valve 
said to convert any high grade commercial 
cylinder to a double-acting power position 
is now in production at the Orrville, Ohio, 
plant of Hagan Chemicals & Controls, Inc., 
Pittsburgh, Pa. 

Designated the remote mounted positioner, 
the unit converts input air signals to pneu- 
matic or hydraulic signals up to 150 psig 
for actuating power pistons, diaphragm 
motors and rotary vanes. Standard input 
signal range is 0 to 30 psig. 

The positioner is said to be particularly 
adaptable for use with power pistons since 
it enables the user to choose the most de 
sirable power cylinder from the standpoint 
of bore, stroke, and style of mounting. 


Write today for your copy of the Flexon 
Expansion Joint Design Guide—28 pages 
of facts about absorbing pipe motion. 


According to the company, a conventional 
application is the positioning of large butter- 
fly valves in response to signals from a re- 
mote control point. The air signal acts on | 
a diaphragm in the positioner, displacing 
the small servo valve and sending air or | 
hydraulic pressure to either end of the power | 
cylinder. This, in turn, actuates the 
butterfly valve. 


€s-210 


EXPANSION METAL 
JOINTS WOSE 


follow-up linkage to the positioner cam, 
returning the servo valve to null position 
when the butterfly valve reaches the posi- 
tion corresponding to the air signal value. 


| 
The same motion is transmitted through | 
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EXPANSION JOINT DIVISION—1305 THIRD MAYWOOD, ILL. 
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‘Two BIG ADVANTAGES! 


1. Self-Aligning Ball 
2. Chemically Inert Seal 


for STEAM, OIL or 
WATER LINES 


Two important features give Barco 
Swivel Joints capabilities not found in 
ordinary swivel joints: 


SELF-ALIGNING— Provides a 
wide tolerance for pipe fitting and ma- 
chine alignment. Saves endless hours 
installation time and permanently 
protects against binding and wear. 


CHEMICALLY INERT SEAL— 
Pressure sealing and automatically 
self-adjusting for wear. Ideal for steam 
service. Uniform performance over tem- 
perature range from ~ 50° to +600°F. 
No lubrication needed. 


Send for Catalog 265B, “Barco Self- 
Aligning Swivel Joints.” Ratings as 
high as 750 psi steam or 3000 psi hy- 
draulic. Sizes 4" to 2"; angle or straight. 
Ask for recommendations — Barco is at 
your service. 


521K Hough Street 


on 


For Use With 

%", %", Ar", %’, 

1”, 1%", 1%", 2” 
Pipe 


PLATTEN PRESS—Borco Swivel 
Joints (see arrows) in “dog leg” piping 
provide flexible connection to moving 
platen of press. Piaten moves up and 
down. Line handles steam and cold water 
alternately. 


OIL. BURNER —Two Barco Swivel 
Joints (see arrows) mounted as pivot 
points on hinge provide swivel connec- 
tions for fuel oil and steam atomizing 
lines to door mounted oil burner. 


BARCO MANUFACTURING CO. 


Barrington, Illinois 


73 BACKED BY 


1957 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., itd., Montreal 


NEW EQUIPME 
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Hydraulic Presses 
Multiple hydraulic presses, using only 
| one operator and taking their power from the 
shop airline to mold rubber, plastic or 
ceramic, are announced by Allied Engineer- 
ing and Production Corp., 2421 Blanding 
Ave., Alameda, Calif. 

The presses are single, double, triple or 
quadruple. Each section has a capacity of 
S0tons. Platens are 13 X 13in. Maximum 
operating for each is 5000 psi. Temperatur- 
range is 150 to 550 F with or without heated 
Ramstrokes and daylight openings 


platens. 
are 13 in. 


Rubber Bumper 


The Castle Rubber Co., Box 589, East 
Butler, Pa., is marketing a new type of 
rubber bumper block called the Cushioneer. 
It is primarily designed for materials han- 
dling facilities and equipment such as loading 
and receiving docks and truck frames, the 
firm reports. 

The main function of the bumper is to 
protect equipment and merchandise in 
transit from the damaging effect of vehicle 
contact. It is manufactured in two styles: 
bonded to a steel plate for welding attach- 
ment, or unbonded for bolt attachment. 
Several standard sizes are available. 


| VISCOSITY | 
LUBRICANTS] 
UNDER PRESSURE! 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compered. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented. 
Other sections give the required com- 
putation of temperature and pressure 
coefficients, a bibliography of 189 
items, and symbols. 

1954 $5.00 
(20% Discount to ASME Members) 


| THE AMERICAN SOCIETY OF 


| MECHANICAL ENGINEERS | 


__| 29 W. 39th St. New York, 18. | 
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Gas Control Unit 


The availability of a new, low cost indus- 
trial gas chromatograph control unit and 
analyzer section for the continuous analysis 
of as many as four components of a specific 
gas stream, is announced by Process Instru 
ments Div., Beckman Instruments, Inc., 
2500 Fullerton Rd., Fullerton, Calif. 

The chromatograph, designated Model 
120A, features two distinct instruments 
which can be placed as much as 1500 ft 
apart yet maintain accurate measuring and 
recording, the firm says. The chromato 
graph features simplified control, visual and 
permanent recorder readout, an accuracy 
of +1 per cent, a locking door, an integrated 
test circuit to facilitate periodic mainte 
nance without disassembly, and automatic 
or manual operation, 

Measuring 114/, 19'/, 15'/, in. and 
weighing 60 |b, the Series 120 chromato. | 
graph records measurements made by the | 
firm’s new analyzer Series A developed tor 
use in Class I, Group D, locations. It 
features + .2 C temperature control for 
operation up to 110 C and provision tor 
true split column operation allowing com 


a second CONSOLIDATED Chimney 


... the result of operating experience 


plete analysis of up to four high and/or with the first. AER 

low boiling point components in a single 

stream. A single action five-way linear Northern States Power Co., Minneapolis, Minn., contracted 
sample injection valve which duplicates for their first Consolidated chimney in 1932 when the Black 
Dog Station was erected to meet the constantly increasing 
‘oa ; demand for power. It is a 292 ft. by 11 ft. tapering concrete 


chimney with acid proof brick lining and it was so well 
designed and so carefully built that it has continued to give 


Dust Collector excellent service through these years. 

Hagan Chemicals and Controls, Inc., 323 It was but natural, therefore, that when continually increas- 
Fourth Ave., Pittsburgh, Pa., is now manu ing demand required the installation of additional boilers that 
Consolidated should again be commissioned to erect an exact 
company claims has the highest efficiency an . - . 

cate of the original chimney. 
lowest erosion rate of any mechanical dust duplicate of B y 
collector on the market. Consolidated is proud of this installation and of the many 

Phe collector has had success in the elim- other chimneys it has designed and erected in its quarter- 
ination op ash from = wage agen boil century of service to the industrial leaders of America 
ers in steel mill power plants, the company companies that are familiar to everyone* and whose standards 
states, adding that collection efficiencies 

‘ meg are known to every consulting engineer, architect and general 
range as high as 97 per cent in some installa . , - 
Pat contractor. Designed by men who know their business, erected 

i ainstaki ‘are »cificatic id: 

collector to a unique design of the venturi chimneys give performance and service year in and year out 
spiral vaned nozzles at the inlet of each to meet the most exacting requirements. 

—- tube. Phi design effects an al Consolidated designs and builds chimneys of all types and all sizes —~ 
most Instantaneous six to one Increase in gas Perforated Radial Brick, Tapering Reinforced Concrete, Face and 
velocity, greatly intensifying the tangential Commor Brick, Acid Proof, High Temperature; installs linings for 
or outward thrust characteristics of the steel stacks, waterproofs, repairs and rebuilds, installs lightning 
centrifugal action, it is stated. Even the rods and aircraft warnings; d: lishes chi ys. Whatever your 


chimney problem may be, Consolidated has the experience, the 


most minute particles, five microns and 
knowledge and the skilled personnel to handle it. 


under, are ejected and collected. 


The company claims the venturi-spiral Phone, wire or write today for information. Ask for catalog 
vane design is the only one that produces an giving installations, engineering service, chimney design data 
even flow distribution over the entire inlet and specifications. 
nozzle area, eliminating critical areas of wear. *Gladly supplied upon request. 


Another feature singled out is the strong 


welded facing formed by the individual hexag CONSOLIDATED CHIMNEY COMPANY Bi 


onal inlet nozzles. The firm says that since 

each inlet nezzle butts snugly against the Engineers and Builders 

others on all six sides, there are no flat waste 6 South Ooorborn Street, Chicago 3 © Telephone: RAndoiph 6-6223 

areas to encourage dust deposits that even New York, N. Y., 545 Filth Avenue © Murray Hill 7-6867 
Detroit, Cleveland, Minneapolis, Richmond, Va. 


tually lead to plugged tubes and vanes. ‘ 
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Pilot Relief Valve 


Instant reaction, clog-free operation and 
silence are claimed to have been incorporated 
in a new low priced pilot operated relief 
valve introduced by Webster Electric Co., 
Racine, Wis. According to the firm, the 
new valve is in answer to problems created 
by brute-force type relief valves in the hy- 
draulic lift field especially. The new valve 
is said to allow about 40 per cent more work 
output than the average brute-force type. 

The new relief valve is adjustable from 500 
to 2000 psi and has a maximum capacity of 
20 gpm. The valve is unusually silent when 
in operation. 


Industrial Elbow Fittings 


Hose elbow fittings said to simplify hose 
installation in confined spaces and reduce 
the number of joints and fittings required 
have been developed by Aeroquip Corp., 
Jackson, Mich. 

According to the company, chief advan- 
tages of the new fittings are less flow restric- 
tion, greater space-saving, and reusability 
of the fittings. By reducing the number of 
joints in an installation, possible points of 
leakage are also eliminated, the firm states. 

The fittings are fabricated from formed 
tubing and are available in swivel nut ends 
with JIC and SAF threads. Mating adapters 
are also supplied for straight gasket seal and 
pipe threads. All parts are steel. 

They are manufactured in 45 and 90 deg 
configurations, and are designed for use with 
the company's medium and high pressure 
hose. Both short and extended length 
elbows are available. The swivel fittings 
tighten without twisting the assembly, and 
assemblies with double elbow fittings may 
be angled to the positioning required by the 
installation, the company says. 


Package Control System 


A. W. Cash Co., Decatur, IIl., in conjunc 
tion with Sparton Corp., Jackson, Mich., 
has developed what is claimed to be the first 
package control system for remote position 
ing of cone, butterfly, plug and ball valves; 
sliding stem valves; such variable speed 
mechanisms as throttles and rheostats. 

Designated as the Series 300 packaged con- 
trol system, it can control pressure, flow, 
surge, liquid level, proportioning, speed, and 
other process variables at distances of a few 
feet to many miles with one operator at one 
central location. It is recommended by the 
companies for such uses as municipal water 
distribution, sewerage treatment, petroleum 
and chemical processing, atomic energy and 
other hazardous operations, 

The system, which combines the response 
speed of electronics with the smoothness of 
pneumatics and hydraulics, utilizes a power 
supply, positioner, reducing valves and 
booster valve as standard components in a 
single package, which receives its signals 
from the remotely located supervisory control 
unit telegraph, telephone or priv ate 
wires, or microwave transmission. 


Via 


Sturtevant 


TORQUE TESTING 
FIXTURE 


FOR TESTING Screws, thread-cutti 
and thread-forming screws — all types 
threaded fasteners; threaded parts and 
threaded connections. 


FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 

TOOL ENGINEERS 
LABORATORIES and for 
PRODUCT CONTROL 


in assembly. 


Write for Bulletin TTF 


pa /co 
A [QUALITY 


You know those rare days when 
everything’s right? Air smells good. 
Food tastes terrific. Even the old face 
looks good in the mirror. Today 
can be that kind of day. Just do two 
things. Call your doctor forathorough 
medical checkup for cancer. Then 
write out a check—a nice fat one— 
to the American Cancer Society, and 
mail it to “Cancer” in care of your 
local Post Office. 

AMERICAN CANCER SOCIETY 
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Line Index Machine 
A new line-index type machine is an- 

nounced by Snyder Tool & Engineering 

Co., 3400 E. Lafayette, Detroit 7, Mich. 

The unit is claimed to perform up to 
40 drilling, boring, turning and tapping 
operations to complete the machining of 
three different large tractor drive axle 
housings. The housings are made of either 
malleable iron or cast steel. One housing 
is produced at a net rate of 9.1 pieces per 
day, the second at 10.2 parts per day and 
the third at a net rate of 8.5 parts per day, 
the company reports. 

Flexibility of machine eperation is pro 
vided by mounting the part in a fixture 
with a built-in index table. This fixture 
and table unit is indexed in a line to six sta 
tions between a pair of opposed wing-base 
machining units. Where required, the fix 
ture is rotated 180 deg between stations. 

The first pair of machining units that op 
erate in stations one and two consist of a two- 
spindle boring head and an opposite single 
spindle cross facing head. The second pair 
of machining units, portions of which operate 
in stations four through six, consist of a 
31-spindle drill head and an opposite 25 
spindle tapping head. 

The 40 separate machining operations are 
accomplished by pushbutton controls that 
index the fixture back and forth between 
the stations, rotate the fixture in accordance 
with a program sheet and cycle the machin 
ing heads. Quick change adapters in cer 
tain spindles facilitate the 28 tool changes 
that are made to complete the machining 
of the part. 

The machine is hydraulically operated and 
electrically controlled. The machining units 
are the firm's standard way-types that are 
provided with automatic lubricating systems. 
hydraulic power packs provide 
power for operating the machine slide and 
index motions. 


Separate 


All machining units have hardened and 
ground ways. The tapping head has in 
dividual, automatically-lubricated, leadscrew 
drives for each spindle. The heads 
driven by 7'/2, 10, 15 and 20-hp motors. 


are 


Accessibility for tool changes is provided 
by building the machine in the form of 
two machining sections, each having a pair 
of opposed machining units. The center 
portions of the sections are bolted together. 


All-Plastic Valves 


Valeor Engineering Corp., Kenilworth, 
N. J. announces the development of an all 
plastic solenoid valve series to handle 
tics, acids and highly corrosive media. 


Caus 


A feature of the valves, known as the SV 
5100 series, is that there is no metal contact 
with the media being handled. They 
feature bubble-tight seal of a construction 
that gives them unusually long life under ex 
treme conditions, the company claims. No 
fittings are required and the valves will oper 
ate in any position. 
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30.000 PLLC. 


LUBRICATORS assure positi 
force feed lubrication for the protection of 
valuable machinery. There's a 
model just right for your needs. Our field 
are available for consultation. 


BUFFAL 
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DEPENDABLE 
LUBRICATION 
+ CHEMICAL FEEDERS - SLURRY PUMPS | 
| 383 BABCOCK STREET NEW YORK 
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THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


Future maintenance costs and 
j shutdowns are eliminated 
when you install Thomas Flex- 


ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 

1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Float 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While 
in Operation 

5 Original Balance for Life 

6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 51A 


HOMAS FLEXIBL 
COUPLING CO 
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Ultrasonic Generator 

Branson Ultrasonic Corp., Stamford, 
Conn., has introduced a new size generator 
in its line of ultrasonic cleaning devices. 

The Sonogen model AP-25-B was designed 
for use with standard tank-type or all-welded 
stainless steel immersible transducers. It is 
recommended by the company for unattended 
and quick cleaning of small parts, such as 
watch mechanisms, jewelry, instruments, 
transistors and other electronic units, anti- 
friction bearings, and components that must 
be dirt-free before assembly. 

For cleaning-rinsing or other two-step 
operations, the generator output can be 
switched easily between transducers mounted 
in separate tanks. 

Rated r-f output of the 10 K 16 X 12-in. 
deep generator is 125 w average power, with 
peak power on pulses of 500 w. 


Sound Deadener 


A nonflammable, nontoxic, nonexplosive, 
odorless and stable deadener has been intro- 
duced by The Philip Carey Mfg. Co., 
Lockland, Ohio. 

The product, Number 42 deadener, is for 
use on steel surfaces as a sound and vibration 
deadener and anti-corrosive coating. Ac- 
cording to the company, the material can be 
used any place where there is a problem of 
metal-produced noise. 

The deadener has a uniform high flow rate 
at temperatures 40 to 70 F; requires low 
pump and atomization pressures; is lump 
free and nonsettling; has a low curing time 
at variable oven temperatures; and dries 
without blistering, sagging or drop-off, the 
company states. 


Aluminum Alloy 


Aluminum Company of America, 797 
Alcoa Bldg., Pittsburgh 19, Pa. announces 
alloy 5456, a new composition being rolled 
into plates and said to have the highest 
mechanical properties available in the non- 
heat-treatable alloys. 

According to the company, it meets U. S. 
Navy needs for greater strength in aluminum 
plate for gun mounts, carrier elevators, 
deckhouses and other shipboard installa 
tions. The plate also is suited for overhead 
traveling cranes, ship unloaders and other 
similar heavy duty structures. 

Good resistance to corrosion and stress 
corrosion, plus high strength, are offered by 
the alloy, the firm states. It also possesses 
excellent welding characteristics and can be 
joined by the resistance, tungsten arc and 
consumable electrode methods. Tensile 
strength of welds exceeds the 42,000 psi 
minimum tensile strength guaranteed for 
alloy 5456 in the annealed temper. Ranging 
in thickness from .250 to 2.0 in., plate is 
produced in the 0 and’H321 tempers. Typi 
cal mechanical properties of alloy 5456- 
H321 are 51,000 psi tensile strength, 37,000 
psi vield strength, and 16 per cent elongation. 
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SANTOS DUMONT 
| was NEWS 


Santos Dumont was not a place, but a 
person — from Brazil. He gained a great 
deal of attention in 1907, when he flew 
an aeroplane a distance of 235 yards in 
21 seconds — carrying a passenger! This 
historic flight took place in Paris, and 
was “news” all over the world. Curiously 
enough, few people at that time were 
aware of the Wright brothers’ history- 
making flight at Kitty Hawk in 1903; 
most people then thought of “aviation” 
as floating about in balloons or dirigibles. 
It was something you watched at the 
County Fair—or perhaps at the Inter- 
national Bennett Cup Race. 


In this era of scientific and industrial 
pioneering, our founders Soren Soren- 
sen and John Christensen came west to 
Cincinnati and started making gears. 
Cincinnati Gear's beginning was as mod- 
est as the aviation industry's; and like 
the aviation industry, we have grown and 
progressed significantly in the past fifty 
years. But one thing has not changed — 
our old fashioned attention to detail, that 
insures our gears being 100%, r/ght every 
time. It results in a reliability and de- 
pendability that our customers like — 
that you'll like too. Why not try us for 
your next custom gear order? 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of “Gears—Good Gears Only” 


® 
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Transfer Forming Machine 


A new 3-station in-line transfer forming 
machine that produces four bends and con- 
tours in hot rectangular steel bars during one 
station operation is available from Expert 
Automation Machine Co., 17144 Mr. Elliott 
Ave., Detroit 12, Mich. 

All bending and contour forming opera- 
tions are performed in one working station 
to allow complete forming of the part while 
it is still at the required temperature for 
bending. This design also reduces overall 
machine size, the firm reports. 

In the working station, an overhead hy- 
draulically operated ram performs one bend- 
ing operation while a hydraulically operated 
die set performs the three remaining bending 
operations. The company says that with 
this type of design, the machine can be 
adapted to a variety of parts requiring 
various bends and contours by changing 
the die set. 

The forming machine which produces 500 
formed automotive bumper support arms per 
hour, is an in-line transfer type machine in 
which the parts are automatically trans 
ferred from station-to-station by means of a 
hydraulically operated walking beam trans 
fer mechanism. 

Parts to be formed are automatically fed 
from a furnace, which preheats the bar, to 
the transfer mechanism of the machine. The 
transfer mechanism is operated by two hy 
draulic cylinders which lift the mechanism 
vertically by means of a bell crank type link 
age and move it into the machine in a horizon 
tal plane. The transfer mechanism then 
moves vertically downward and places the 
hot barin the station two fixture. The trans 
fer mechanism then moves outward from 
the machine to starting transfer position. 

In station two, four bends and contours 
are made on the hot bar by means of an over 
head ram and an underslung die set. To be 
gin forming operations, the ram moves down 
ward and forms a concave contour in the bar. 
With the ram still in the down position, an 
hydraulically operated center die then moves 
up and produces a curve in the center section 
of the bar. Two hydraulically operated cone 
benders then form a 90-deg offset angle on 
the bar ends. Two hydraulically operated 
edge benders then further displace the bend 
to required dimensions in the tangent plane 
of the cone. 

After forming operations are completed, 
the ram and die set retract and the finish 
formed bumper support is transferred to 
station three where it is placed on a chain 
conveyor which rapidly carries the part to a 
salt quenching tank. 

The three-station machine occupies a floor 
space of about 5 X 10-ft and is 11-ft high. 
Two 15-hp hydraulic power units operate all 
movements of the machine. The machine 
weighs approximately 10 tons. 


For Consulting Engineers 
Turn to Page 162 
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PERFORMANCE 
Meeting Your Most Rigid 
Requirements—in Capacities 


pressures 250 psi and up 


Tops in steam generating performance is matched by out- 
standing dependability in Titusville’s Type WTP Water Tube 
Steam Generators. Completely factory-assembled, ready to ship 
by flatcar or truck trailer, Type WTP is easy to install in your 
boiler-room. @ Let us show you why and where Type WTP is 
serving many of the toughest boiler assignments in the country. 
When writing, ask for Bulletin 5511. 


wene 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure... ivisi 
Water Tube .. . Fire Tube. . . Package Units A Division of 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . Direct Fired Heaters . . Evaporators ... 
Heat Exchangers . . . Mixing and Blending Units . Quick 
Opening Doors . " Special Carbon — Alloy Processing 


Vessels. . Synthesis Converters 
FORGE DIVISION 


Shofting Straightening ond Back-up Role TITUSVILLE, PENNSYLVANIA 


MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal For 
Tangent Benders .. . Folding Machines Roller To ‘ond 
Tumble Die Bending Machines... . Press Brakes . . Punching Plants of Titusville, Pa. and Warren, Pa. 
ond Notching Machines . . . Forming Dies Offices in Principal Citles 
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Another 


Here is protection against 
damage from surge pressures 
the means to eliminate 
resulting water hammer. 
They operate instantly when 
flow reversal starts or when 
flow is zero. Write for de- 
scriptive Bulletins. 
Write for Bulletins No. 654 on the 


Valves; No. 851 on Cause, Effect and Control 
of Water Hammer 


SAFE 


FROM 


WATER 
HAMMER 


CHECK 


THE WILLIAMS GAUGE CO., INC. 


149 STANWIX STREET 
PITTSBURGH 22, PA, 
1886-1957 


IN DESIGN 
IN OPERATION 


2 GATEWAY CENTER 
Our 71st Year 


BETTER 


THERE’S A GUSHER FOR 
EVERY REQUIREMENT 


Ilustrated is o Snow Manu- 
facturing Co. Single Spindle 
Vertical Full Universal Tapping 
Machine equipped with a 
Gusher Pump. 


1823 Rd. 
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Gusher Coolant Pumps will give 
of very efficient service at very low maintenance cost. 
heavy-duty ball bearings require 
The electronically bal 


The  pre-lubricated 
minimum attention. 
anced rotating assembly eliminates vibra- 
tion. Always specify Gusher Coolant Pumps 
for a trouble-free coolant system. 


Simple in design with fewer moving parts to wear, 
you year after year 


Type 1 P-3 Short 


Write today for catalog 


MACHINERY CO. 


* COOLANT PUMPS 
CIRCULATORS AGITATORS 
* MOLTEN METAL PUMPS 


Cincinnati, Ohio 
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Impedance Bridge 

A universal impedance bridge assembly, 
Model 291, with a-c and d-c generator and 
detector units, is announced by Electro- 
Measurements, Inc., 7524 S. W. Macadam, 
Portland, Ore. 

The instrument is contained in a portable 
carrying unit. The firm says that when 
closed, the instrument, including all panel 
controls, test leads and accessories, is com- 
pletely protected. The bridge may also be 
mounted in a standard 19 in. relay rack. 

For d-c measurements of resistance and 
conductance, the built-in generator, operated 
from a 115 v, 50-60 cycle a-c power line, can 
provide either 10 v or 300 v to the bridge. 
During the balancing operation, bridge nulls 
are detected on a light beam type galvanom- 
eter having a deflection sensitivity of 30 
mm per ua. 

An adjustable 0 to 15 v power supply, 
operable from 100 cycles through 10 kilo- 
cycles, is available for a-c impedance meas 
urements. Frequency selections are made 
by means of plug-in networks. Visual de- 
tection of bridge balance is provided for by 
use of a dual electronic ray indicator having 
instantaneous response to a wide range of 
signal changes. Terminals are provided for 
accommodating other types of detectors 
when desired. Ample gain allows null in- 
dicator sensitivity to 20 wv or less. 


Corrugated Expansion Joints 

A line of improved corrugated expansion 
joints in which movement of power and proc- 
ess piping systems is shared equally by all 
corrugations is available from Zallea Bros., 
Wilmington, Del. 

Called Duo Equalizing expansion joints, 
the units are used in all-weather outdoor 
piping systems and for indoor systems oper- 
ating on frequent on and off cycles to protect 
piping and related equipment against damage 
due to temperature change. 

Equal distribution of pipe expansion and 
contraction to all of the corrugations is ac- 
complished by pantographs, the firm ex- 
plains. The pantograph neutrals are an- 
chored to the unit's end fittings and inter- 
mediate equalizing rings. Any end fitting 
movement is immediately transferred by the 
pantograph to all equalizing rings. This 
moves all rings the same distance at the same 
time to give uniform use of all corrugations 
and prevent undue stress to any one corru 
gation, it is reported. 

The company says the new expansion joints 
feature four design improvements: 40 per 
cent longer life than self equalizing expansion 
joints at the same pressure and movement, 
30 per cent less overall length, 30 per cent 
less weight, and greater stability at high 
pressures because of the reduced ratio of 
length to diameter. 

The joints are made from stainless steel in 
sizes from 3-in. diam to 72-in. diam and for 
traverses up to 7!/,in. in a single or 1Sin.ina 
double unit. Standard units are designed for 
150 and 300 psi working pressures, but can 
be made for higher pressures. 
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Tape Recording System 

A portable 300 ke bandwidth system is 
now being manufactured by the Recordata 
Div., American Electronics, Inc., 655 W. 
Washington Blvd., Los Angeles 15, Calif. 


The company says an exclusive feature of 


this multi-channel magnetic tape recording 
system is the selection, either remotely or 
from the front panel, of six speeds with ap- 
propriate equalization built-in to automati- 
cally compensate for each speed. 

Proper speed and equalization from 1’/s to 
60 ips are obtained by turning the speed 
selector. The portable Series 3000 300-kc 
system accommodates reel sizes up to 14 in. 
as standard equipment and may be ordered 
to utilize 19 in, reels. Continuous loop ver- 
sions are also available. Tape tension is 
held constant within plus or minus '/, ounce 
from beginning to end of reel by a servo-sys- 
tem. 

Packaged in four units, this system can be 
transported for field use. It is compatible 
with existing systems, the company states. 


Magnetic Motor Starter 


A new NEMA Size 0 and 1 magnetic motor 
starter that is 42 per cent smaller than previ- 
ous open forms, has been developed by the 
General Electric Co.'s General Purpose Con- 
trol Dept., Schenectady 5, N. Y., for such 
applications as machine tools, pumps, hoists, 
blowers, saws, compressors, mixers, and 
packaging machinery. 

The new starter is of snap-slide construc 
tion. Principal components snap or slide 
together for quick inspection and mainte- 
nance. Contacts can be inspected in seconds, 
without using tools, the company claims. 

By turning a knob on each of the two over 
load relays, the overload trip setting can 
be adjusted up to +15 per cent of nominal 
heater rating. A new strongbox coil said 
to require a lower inrush current, permits a 
reduction in cost and mounting space re 
quirements for a control transformer. The 
improved coil makes possible the use of a 
47 per cent lower rated transformer than 
with previous starters. 

The new starter can be mounted in any 
position. The unit's baseplate has three 
keyhole slots for mounting in the enclosure. 
The starter slides into place on mounting 
screws which support the starter while the 
screws are being tightened. Since the coil 
is removed from the front, new starters 
can be mounted closer together on a panel. 

All wiring on the magnetic starter, in- 
cluding work on interlocks and overload 
relays, can be done from in front of the unit, 
the company reports. Even though the 
starter is smaller than previous units, the 
new enclosure has 32 per cent more wiring 
space. The enclosure has a total of ten com 
bination knockouts for wiring convenience. 

Leads go directly to all line terminals at 
the top and from all load terminals at the 
bottom. Wiring is done with new pressure- 
type terminals which can take stranded or 
solid wire up through size eight. 


every tracing’s a top tracing ina... 


Shallow Drawer Unit 


This remarkable, ten drawer file safely stores 1000 


tracings, yet any one of them is instantly available. 


There’s a patented tracing lifter in each file drawer, Just 


locate the desired drawing, 


and fold back all the sheets above it. 


raise the lifter, 


Wie 


The tracing you want is now on top—easy to ne 


| 


slip out 


— 
— 


no danger of wrinkling or tearing. 


Here’s a fast and safe way to handle your valuable active 


tracings—and only Hamilton Shallow Drawer Units have it! 
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“MECHANICAL” 


SHAFT SEALS 


Provide a positive trouble-free seal 
around rotating shafts 


Syntron Shaft Seals are successfully handling difficult liquids 
and gases. Provide a positive-leak proof seal around rotating 
shafts for long periods without maintenance or adjustment. 

Syntron Shaft Seals are built as a single, easy to install 
unit. Seal faces are lapped to precision flatness. Inner seal- 
ing parts rotate with shaft-—will not score, or damage shaft. 
Self-lubricating, automatic pressure balance eliminates periodic 
adjustment and maintenance. 

Stop leak waste, lower maintenance costs. 
ing problems with Syntron Mechanical Shaft Seals 
of proven dependability. 

Write to our application engineers for recommendations. 


Builders of Quality Equipment for more than a Quarter-Century. 


Other SYNTRON Equipment of proven Dependable Quality 


SINUATED VIBRATORY 
WIRE FEEDERS 


Meet your seal- 
seals 


SYNTRON COMPANY 


Homer City, Penna. 


498 Lexington Avenue 


| 
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Adjustable Cam 

Atlas Valve Co., 280 South St., Newark 4, 
N. J., announces the availability of a rede- 
signed adjustable cam, lever-operated valve 
for accurate metering control of fuel oil in 
industrial oil burner installations. 

The valve, Type 235, is designed to control 
and maintain a certain flow ratio between 
two variables such as air and fuel oil into an 
oil-fired steam boiler. According to the 
company, it may be used in applications 
where the flow of two fluids must be kept 
within specified ratios such as the control of 
steam for atomizing fuel oil, the control of 
steam-driven blowers or stokers, or the con- 
trol of gas-air ratios to burners. 

The valve has a flexible sheet metal cam, 
the contour of which is adjusted by a series of 
24 screws. Cam is attached to a lever which 
moves it in accordance with a.demand mo- 
tion from the other variable. A roller on 
the stem presses against the cam and in fol 
lowing the pattern of the cam adjusts flow 
through the valve. 

Features include seats furnished with 
3/, in. diam. bore in single seated valves and 
as required in double seated valves; disks 
furnished with restriction plugs having the 
correct V-port for the maximum flow re 
quired; interchangeable parts; operating 
lever which can be set in any position to 
accommodate the linkage. 


Pressure Transducer 


A pressure transducer that operates con 
tinuously in temperature from —65 to 
+300 F with less than 1.0 per cent deviation 
is now in production at Edcliff Instruments, 
Box 307, Monrovia, Calif. The company 
says the transducer also can be ordered for 
operation up to +400 F. Model 2-8-2 with- 
stands vibrations of +25g on all axes, and 
overpressure of up to 50 per cent causes no 
shift in calibration, it is reported. It is 
available in pressures ranging up to 10,000 
psi absolute, gage, or differential, with an 
overall error of less than +1.0 per cent. 

Gage and absolute units of this potentiom- 
eter-type instrument can be used in systems 
involving corrosive fluids or gases, the firm 
States. 
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your future 


Pensacola, Fiorida 
Decatur, Alabama 


Gentlemen: | 


It is my understanding that you need | 
for immediate employment graduate | 
engineers in various fields, particularly 
chemical, mechanical, industrial, textile | 
and instrument engineering. 

I am a graduate engineer, | 
Please send me information concerning | 
the ground floor opportunities at 
Chemstrand. | 


Dept. ME 8-57 
The Chemstrand Corporation, 


Decatur, Alabama 


NAME 


STREET 
City 


GROUND FLOOR ADVANTAGES 


CHEMSTRAN 
TECHNICAL PERSONNEL MANAGER, 


Mr. Engineer! Looking for a free ride? Then this is not for you. 


Mr. Engineer! Looking for a future filled with opportunity for accom- 
plishment and recognition? Then this may well be the ticket to your 


future. 
Let’s exchange facts. Fill in and mail your ticket today' 


4 


Chemstrand offers not just a job... but a 
coreer. 

% Chemstrand, already a leader in a dynamic, 
growing industry, is in its sixth expansion in 
five years. 


% The greatest future for the chemical-textile 
fiber industry still lies ahead. There is still 
time to get in on the ground floor... with 
The Chemstrand Corporation. 


ENGINEERS 

Chemical, Mechanical, industrial, instrument and Textile 

Immediate openings available at Chemstrand’s Nylon Plant at Pensa- 
*® Acrylic Fiber by cola, Florida, and Chemstrand’s Acrilan* Plant, General Engineering 

Getetond Cosperetion Department, and Research & Development Center at Decatur, Alabama. 


TOMORROW'S BIG DECISIONS wiitt Be mMAcEeE Dy the men who act today... 
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You'll find them better for pressure If they're 


SHENANGO CENTRIFUGAL CASTINGS 


HATEVER the inside or outside pressures, Shenango 
centrifugal castings are better able to withstand them 
without failure. 

Parts cast by the Shenango centrifugal process are much 
tougher because their finer, pressure-dense grain avoids stress 
concentrations while providing greater strength, better elon- 
gation and freedom from such costly defects as sand inclu- 
sions, blowholes and such. 

Whether you need rings, rolls, sleeves, liners, bushings, 
bearings, mandrels or any annular or symmetrical part. . . 
ferrous or non-ferrous... in whatever shape, size or dimension 
to meet your requirements . . . Shenango can do the job, And 
do the job better! 

For informative bulletins on the answers to your tough 
problems, it will pay you to write now to: Centrifugally Cast 
Products Division, The Shenango Furnace Company, Dover, O. 


COPPER, TI 
MONEL METAL + NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 


CENTRIFUGAL 
CASTINGS 


N, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 


PMENT 
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Magnetic Brake 

A new magnetically released, spring set 
miniature brake is announced by Stearns 
Electric Corp. 

It is designed for application on computers, 
antenna control for radar, and valves on 
atomic reactors, 

Torque rating brake is 25 07-in., and it 
consumes 4.9 w. Approximate physical 
dimensions are 1*/, in. in diam by 2 in. long, 
and it weighs slightly more than 8'/2 oz. 

The miniature brakes have been designed 
for direct current application and are wound 
for 28 v. The company says a special metal 
lic bonded friction lining is used to give long 
wear, high torque, high thermal capacity, 
and additional strength. 


Elapsed Time Indicator 

A new elapsed time counter indicator 
distinguished by its miniature size and light 
weight is now in production at Magnetic 
Instrument Mfg. Corp., Thornwood, N.Y. 

The new unit is designed for use in air- 
borne or ground equipment where it is neces- 
sary to keep an accurate record of actual “on” 
time. Typical applications include radar 
sets, Computers, navigation systems, the 
firm says. 

Principal design features include a new 
type of low speed synchronous motor and a 
gear train arrangement which provides a 
14,400:1 ratio while utilizing only four gears. 

The indicator measures 1'/, 1'/, 2!/4 
in. and weighs 4 oz. Time range is 9999.9 
hr indicated on five counter wheels. Entire 
unit is hermetically sealed and includes two 
No, 6-32 tapped holes on the face for front 
mounting in a single rectangular panel 
cutout, 

Driven by a precision synchronous motor, 
the accuracy of the indicator is a direct func- 
tion of the input line frequency. Power 
consumption is 3.5 w at 26 or 115 v a-c, 400 
eps. The unit is designed to meet the 
environmental conditions of MIL-E-5272A. 


J 
Back-Up Rings 

Back-up rings of Teflon used in conjunc- 
tion with O-ring seals in hydraulic and similar 
pressure systems are announced by Sparta 
Mfg. Co. Dept. Me., Dover, Ohio. 

The use of Teflon back-up rings with 
rubber O-rings gives a better seal, less wear 
on the O-ring, and eliminates deforming of 
the O-ring by extrusion under pressure, the 
company claims. 
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Need more engineering information 
on products advertised in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would like further engineering information on any of the products 
advertised in this issue, circle the page numbers of these ads on one of 
the cards below. . .fill in your name and address and mail to us. 

Your requests will be forwarded to the advertiser. The information 


will come directly to you, 


(Note: This service does not apply to students.) Be os 
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Rubber-Metal Adhesive 


4 new adhesive for bonding cured natural 
or synthetic rubber to metal, said to provide 
a bond so strong that the rubber will tear be 
for it can be peeled from the metal, has been 
announced by Adhesives Dept., Raybestos- 
Manhattan, Inc., Bridgeport 2, Conn. The 
new adhesive is designated as Ray-Bond 
R-86001, 

Cured in 24 hr at room temperature (77 
KF) the adhesive reaches maximum strength 
after seven days. To reach maximum 
strength immediately, it may be cured in 
4hr at 120-140 F. 

Seven-day immersion tests in 10 per cent 
hydrochloric acid, 3 per cent sulphuric acid, 
10 per cent ammonium hydroxide or 10 per 
cent sodium hydroxide have shown no visible 
effect on the bond, the company reports 
Rubber linings under peel or shear stress can 
be bonded for use in temperatures up to 100 
F. Dielectric strength is 400 to 450 v per 


mm. 
The adhesive is a two-component adhesive - ro ary posi ive 


consisting of a synthetic resin base and an 
activator. The two components are mixed 


a 
before application. The resulting paste can rs retain 
be used for as long as 4 hr after mixing. If displa cement mete 
the activator is preheated the components 
may be mixed in continuously for continuous 


application, using conventional metering and cas re is er accurac 
mixing machines. 


Air, Hydraulic Cylinder 
An air and hydraulic cylinder, designed tor For utility metering or proportioning of process gas, Roots- 


extra strength and resistance to outside C il] t eet oon 4 t 
demege, is being prodeced by Remco Mh. onnersville rotary gas meters assure permanent accuracy 


Co., Petaluma, Calif. They are available as unmatched by any other design. 
standard items or custom made. 
According to the company, external threads ca 15:1 accurate operating range. 
on the cylinder barrel, with internal threads 
on the heads, prevent cylinder ‘‘breathing”’ * Accuracy is not affected by variations in 


under high pressures. This is designed to 
end problems of bending tie-rods and of snap 
ring failures. With outside threads on the 
cylinder, full use is made of internal honed @ Precision machined measuring chambers insure 
tubing surtace, providing a longer than or maintenance-free accuracy. 

dinary stroke or a shorter over-all length of 
cylinder, the firm states. 


specific gravity, rate of flow, pulsations or impurities, 


@ No valves, diaphragms or other small parts 


are O-ring sealed. Cylinder barrels are are used, eliminating leakage due to wear. 

made of extra heavy wall, precision honed, 

seamless steel tubing. R-C meters will meet your most exacting requirements in 
: capacities from 2,000 to 1,000,000 cfh. Write for Bulletin 


a M-152 for complete specification details, 


at High Pressures 


This is an interim steam table covering a 
range from 5500 to 10,000 psi and 32 to ° ; ” 
1600 degrees F. It is published to provide e Engineers — unusual career opportunities await you at Roots-Con- « 
es ble ents dation of the current nersville. Address your resume to Professional Employment Manager. ¢ 

7 
tables that will be useful in power systems 


calculations until an authoritative steam 
table has been published—five years 
hence. 

1956 $1.00 20% Discount to ASME members 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 


967 Michigan Avenue, Connersville, Indiana. in C da ~629 Adelaide St., W. Toronto, Ont. 
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Hydraulic System 

A new hydraulic system said to eliminate 
hydraulic heat at its source is announced by 
Thompson Grinder Co., Springfield, Ohio. 

According to the company, the system 
during extensive tests has shown only a 3 
deg temperature rise over ambient room 
temperature during continuous 24-hr pro 
duction runs. This rise is compared to 


Unnversity 
of Pittsburgh 


Gateway Center 
Westinghouse 
Cot porate Headquarters 


‘e 
Shippingport 
AEC Duquesne 

Atomic Power Pla 


AEC Clanton Plant 
by Westinghouse 


Operated 


Commercial Atomic Power 


at Westinghouse places at your fingertips — 


Westinghouse Educational Center 
Lectures and Engineering Courses e 


ye Institute 
hnolog 


AEC Bettis Plant 
Operated by Westinghouse 


temperature increases ranging from 50 to 
70 deg which now prevail in other types 
of surface grinder hydraulic systems, the 
firm states. 

The unit, called Hydra-Cool, is a pressure 
compensating, variable delivery system in 
which the delivery of oil is automatically 
compensated both as to volume and pressure 


requirements. 


Westinghouse Biasville 
Metals Plant 


Westinghouse Research Center 


Melion Institute 


Carneg’ 
aT 


Westinghouse 
Atomic Power Department 
(Commercial Applic atvon) 


y 

Westinghouse East Pittsburgh Plant 
Heavy Manulacturing Materials Engineering 
Nuclear Controls & Instruments 
Computing Center 


Waltz Mill 
Westinghouse Reactor Evaluation Center 
Westinghouse Testing Reactor 


nation’s greatest concentration of atomic power activity 


The Atomic Power Department of 
Westinghouse places the vast facil- 
ities of the NUMBER ONE com.- 
many in atomic power right at your 
ingertips. Here in Pittsburgh is 
the nation’s greatest concentration 
of nuclear plants and experience 

. everything to implement your 
job in all-commercial atomic power 
pioneering. 


6 Commercial Atomic Power 
Programs Now Under Way 


1. A 150-megawatt homogeneous 
reactor for the Pennsylvania 
Power & Light Co. 

2. The first industry-owned testing 
reactor for nuclear-materials 
study. (Owned by Weating- 
house.) 

3. A 134-megawatt reactor for 
Yankee Atomic Electric Co. 

4. A 134-megawatt atomic plant 
for Edison-Volta, Italian power 
company. 


5. An 11.5-megawatt pressurized 
water reactor for Belgium. 

6. An atomic power plant study 
for the Carolinas-Virginia Nu- 
clear Power Associates. 


. and more programs, national 
and international, are coming in. 


Immediate openings in the 
Pittsburgh area for: Metallur- 
gists. Physicists. Ceramists. Me- 
chanical Engineers, Chemists. Nu- 
clear Engineers. Instrumentation 
& Control Engineers. Atomic ex- 
perience desirable but not necessary 
... we’re not dependent on govern- 
ment subsidy . . . opportunities 
for aivenenl study on company 
fellowships. 


Send résumé to: C. S. Southard, 
Westinghouse Atomic Power De- 
= Box 355, Dept. 121, 
ittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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Stepping Motor 


Development of a precision bi-directional 
stepping motor, named Syncramental motor, 
has been announced by G. H. Leland, Inc., 
123 Webster St., Dayton, Ohio. 

The motor translates pulses to incremental 
shaft positions. Uses include rotation of 
potentiometers, counters, rotary switches and 
control mechanisms. 

The new motor features a special magnetic 
clutch, rather than ratchets, to index the 
shaft. The clutch and detent mechanism are 
mounted between two Ledex rotary solenoids 
whose armature plates face each other. The 
clutch rotates with one or the other of the 
energized armatures to which it has been 
magnetically attracted, causing shaft rota 
tion. Solenoid de-energizing returns the 
armature to its original position, while the 
clutch and shaft are held in displaced posi 
tion by the detent. According to the com 
pany, an advantage of this drive is a reduc 
tion in shaft overcoast. The clutch surfaces 
provide a braking action at the end of each 
step for higher inertia loads. 

Angular increment per pulse is 36 deg in 
either direction at a maximum stepping rate 
of 15 per sec. A load capacity up to 2 lb-in. 
starting torque at 20 C is provided. Lite 
expectancy is 2 million steps in either direc 
tion. Temperature range is —55 C to 120C 
at altitudes up to 90,000 ft. The motor is 
1500 diam X 2525 in. long, weighing 13 07. 
Mounting is standard Servo. 


Control Valve 


A fully automatic 4000 |b 3-way neutral 
2-pressure control valve, designed for auto 
mated control of presses, plastic molding 
machines and similar equipment, is an 
nounced by Sinclair-Collins Valve Co., 454 
Morgan Ave., Akron, Ohio. 

Upon actuation, the company 
the new valve applies low pressure for fast» 
controlled closing of the press or machine: 
Then, triggered by control timer interval or 
limit switch, the high pressure is applied. 
When processing is completed, high pressure 
cuts off, the drain valve opens and the press 
or machine opens. The valve can be ad 
justed to provide any throttling speed in 
any position of the closing and/or opening 
strokes. A manually operated safety con 
trol permits instant reversal at any point 
in the closing phase of the cycle 


explains» 


Designed for use with raw water as well as 
other fluids, the valves handle high velocity 
fluids without erosion, the manufacturer 
states. Resistance to corrosion and co the 
cutting action of high velocity fluids is af 
forded by cast bronze valve bodies, Monel 


metal stems with Stellite-faced seats and 
replaceable hardened stainless steel seat 
sleeves. Valves are reputed to provide 


smooth, shock-free operation since the stem 
is in hydraulic balance and pressures increase 
gradually as the stem uncovers the port 
holes in the seat sleeve. 
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Vibration Equipment 


A new line of high-powered amplifiers and 
shakers designed for vibration and fatigue 
testing is now available through Genisco, 
Inc., 2233 Federal Ave., Los Angeles 64. 

They recently concluded a reciprocal sales 
agreement with W. Bryan Savage, L-td., 
London, England, manufacturers of the 
equipment. The new products will be 
marketed in the United States under the 
trade name Genisco-Savage. 

Initially, two amplifiers and a shaker will 
be available: Models KCD and KLF power 
amplifiers and the Model 600 shaker. 

The Model KCD Power Amplifier is said 
to be capable of continuous duty operation 
at full 1000-w power output. Originally 
designed for radio-relay installations, the 
amplifier is claimed to have exceptionally 
good output regulation and a low noise 
level. A special Model 10K amplifier has 
a continuous rating of 10,000 w at frequen 
cies from 40 to 10,000 eps. 

The low-frequency power amplifier in 
corporates high power output, negligible 
distortion, exceptionally high reliability and 
stability, excellent output voltage regulation, 
and a multi-ratio output transformer to 
facilitate correct matching to the load, the 
company states. 

The shaker incorporates such features as 
a very light moving coil assembly, a high 
thrust-to-weight ratio, automatic impedance 
matching and an excellent output wave 
form. The new shaker has been stress 
tested to withstand continuous operation 
at accelerations of 100 G's. 


lonization Gage 

A new ionization vacuum gage which gives 
continuous pressure readings on eight linear 
ranges from 1 10°4to2 10 mm Hg is 
available from the Rochester Div., Consoli 
dated Electrodynamics Corp., 1775 Mt. Read 
Blvd., Rochester 3, N. Y. 

Called the GIC-100, the instrument has 
been designed to control, read, and degas any 
type of commercially available ionization 
tube. 

The emission control is variable over a 
continuous linear range from 25 ma to 20 
ma, and is regulated throughout the range 
to +2 percent. This, along with the greatly 
increased aimplifier gain, enables the opera- 
tor to control the sensing tube at a greatly 
reduced emission current, the firm states. 
The result is reduced ion pumping and x-ray 
effects. 

Tube degassing by both resistance and 
electron bombardment is provided. The de 
gassing current is variable, and pressures can 
be read continuously while the tube is de 
gassing. 

An accessory two-station thermocouple 
circuit is available with a range from | to 
1000 micron Hg. Pressure for either of the 
two stations can be read directly in microns 
Hg on a special scale of the same meter used 
tor the ionization gage reading. 
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Alloy Steel Studs 


New alloy steel studs which are double 
drawn and heat-treated to prevent thread 
distortion and stud failure are announced 
by Jergens Tool Specialty Co., 712 East 
163 St., Cleveland 10, Ohio. 

The studs, used principally in tool and 
die work for machine and fixture set-up, 
are reported to last up to five times longer 


If you.. « Sketch or Draw 


at Your Desk... 


NOTES 


than ordinary studs resulting in substantia 
savings in materials, man-time, and machine 
shut-down time. 

According to the manufacturer, these 
heat-treated alloy steel studs have tensile 
strengths of over 125,000 psi. They are 
now available in quarter-inch multiple 
lengths up to 12 in. long in diameters of 
1/4, 8/10, */25 and in. 


++« Need a Drawing Out 
in the Plant or Shop... 


UNIVERSAL’S New PRECISION 


DESK-TOPPER 


Complete, Portable, Professional 
DRAFTING MACHINE ENSEMBLE 


Personal-size drafting machine, engineered to rigid stand 


ards of accuracy and operation 


Complete with folding 


drawing board, metal scales, instrument boxes, Sets up in 
two minutes! Saves up to 50% drawing time. Write for 


information, 


$62.50 without drawing board 


$74.50 complete 


UNIVERSAL DRAFTING MACHINE CORPORATION 
7960 LORAIN AVENUE « CLEVELAND 2, OHIO 


(¢ you... Work at Home 
or in a Hotel Room... 


ENGINEERING 


(F YOu... Sketch in the Fieid 
or While Traveling ... 


\ 
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MORLIFE* O 
ver- 
enter Liquid Level Sensor 
C L U T £ hy t S A new light weight, highly accurate liquid 
inet level point sensor for aircraft, missile fuel 
Pp id Spring Loaded and oxidizer systems, and propellant control 


and commercial process control, has been 
announced by Acoustica Associates, Glen 
wood Landing, N. Y. 

Designated Model RC-1A, the sensor op 
erates on ultrasonic principles to detect the 
presence or absence of liquid ata prede 
Spring Loaded termined level. 

According to the company, the sensor 
features no moving parts, high sensitivity, 
virtually instantaneous response, no spark 
or radiation hazard, infinitesimal power 
drain. It operates over a range of ambient 
temperatures from —200 to +125 C. 

Heavy Duty The basic sensor consists of a miniaturized 
Spring Loaded hermetically sealed ultrasonic probe, meas 
uring approximately 2 in. in length and 
'/ig in. OD. The probe is mounted ver 
tically in a tank and an associated plug-in 
type, hermetically sealed electronic control 
unit is placed at any convenient iocation 

Oil or Dry external to the tank. The probe, which 
Multiple Disc weighs | 07, is always at the ambient tem 
perature of the liquid being gaged, the firm 
states. Weight of the control unit is 6 07. 


7 % The sensor has a response time of less 

Wu} than 10 milliseconds, a total power drain 
W Oo K from a 24-29 d-c source of 15 milliwatts 

Neevy with the control relay de-energized and 
Over Coater 130 milliwatts with the integral signalling 
relay energized. According to the firm, the 
unit has the ability to sense level repeatedly 
to an accuracy of better than '/g in. The 
probe will ignore foam or clinging droplets 
when used to gage all common aircraft fuels. 


Reports from a wide range of users state that MORLIFE 
clutches serve from four to ten times longer than pre- 
vious types of friction clutches using organic facing 

materials. Adjustments and plate replacements have Various modifications to the probe are 
been reduced to one-tenth those required by previous Over Center 
clutches. The longer on-the-job hours and increased Sorting weves in moving He 
pay loads which MORLIFE clutches make possible fur- foc ried in 
nish a competitive advantage for machines in which 
these NEW clutches are used. Increased clutch life re- a single silicon transistor arranged so that 
sults in decreased operation cost of vehicles or equip- 
ment. Let our engineers show you how your product will 

benefit through using MORLIFE clutches. 


when it is immersed in fuel. When the 
SEND FOR THIS HANDY BULLETIN 


probe is out of the fuel, there is insufficient 
power at the probe or in the connecting cable 
over an ambient temperature range from 
H —55 o &5C; sto ire “nts 
Shows typical installations of ROCKFORD of MILLE and 
CLUTCHES and POWER TAKE-OFFS. Contains Various types of transducer probes cap 
specifications. active liquids ranging from —200 C to 

pe 125 C are available. 
ROCKFORD Clutch Division BORG-WARNER 
1307 Eighteenth Ave., Rockford, Ili., U.S.A. 
Export Gales Borg-Warner International — 36 80. Wabash, Chicago 3, II. PRODUCTION 


to ignite gasolene fumes under any possible 
diagrams of unique applications. Furnishes able of sensing liquid oxygen and other cryo 


set of circumstances. The RC-1A operates 
capacity tables, dimensions and complete ii nm genic as well as highly corrosive and radio 
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Pressure Pickup 


Norwood Controls, Unit of Detroit Con 
trols, Div., American-Standard, Norwood, 
Mass., announces a new high-temperature 
pressure transducer designed for use in 
rocket and jet engines, high temperature 
chemical reactions and other high pressure, 
high temperature applications. 

The new transducer uses the same cate 
nary diaphragm and tubular strain gage as 
the firm’s air-cooled pressure pickups and an 
efficient water cooling system enables the 
diaphragm to withstand gas temperatures 
above 5000 F. Frequency response is ex- 
tremely high and is flat to 10,000 cps, the 
firm states. 

All exposed parts are of stainless steel and 
will resist oxidation under very severe con 
ditions, the company says. The transducer 
is said to be immune to external vibration 
and mounts flush so that the change of vol 
ume it causes in the pressure chamber is 
negligible. Models are immediately avail 
able tor 0-1000 and 0-2000 psi ranges with 
1 per cent of full scale accuracy and excellent 
temperature compensation. 


Steel Wedge Gate Valve 


For water, steam, gas or air service at tem- 
peratures up to 850 F and for oil or oil vapor 
up to 1000 F, a new line of 600-lb steel wedge 
gate valves has been designed by Walworth 
Co., 60 EF. 42nd St., New York. 

Valve body is of forged carbon steel. This 
valve has a nonshock pressure-temperature 
rating of 420 psi at 1000 F and a rating of 
2000 psi at 100 F. Stem, wedge and seat 
rings are made of 13 per cent chromium stain 
less steel for longer service life. The wedge 
has a hardness of 500 Brinell and is accurately 
guided by ribs in the body, the firm reports. 

All valves in the new line are of the outside 
screw and yoke design. These valves are 
designed to permit repacking under pressure 
when fully opened. Curved yoke arms and 
swing type eyebolts are said to provide free 
access to the stuffing box. 

The valves are available with screwed or 
socket welding ends. Those with a union 
bonnet are available in eight sizes from '/, to 
2 in.; those with bolted bonnets, in six sizes 
from '/,to 2 in. 


Nylon Filters 


Complete all-nylon filters designed to 
withstand rust and corrosion in a wide range 
of applications have been announced by 
Danielson Mfg. Co., Danielson, Conn. 

The filters are custom-molded in types, 
sizes and shapes to meet specific filtering re 
quirements. One-piece nylon molding with 
nylon mesh and supporting structural frame 
injection-welded together in a permanent 
bond offer greater savings in original cost 
as well as in production assembly, according 
to the manufacturer. 


MECHANICAL ENGINEERING 


j ENGINEERED Dust COLLECTION SYSTEMS 
FOR ALL INDUSTRIES 


helps you achieve 
efficiency 

and cleanliness 
in your plant 


Norblo has developed bag type 
dust collection systems to a high 
degree of efficiency. 


Norblo Automatic Bag Type 


For continuous and heavy duty service at constant capacity and 
efficiency, Norblo Automatic Bag Type collection pays its own 
way — in recovery of valuable materials or removal of injurious 
or “nuisance” industrial air contaminants. Norblo builds the 
entire installation, from blowers to bag-cleaning mechanisms. 
Complete systems are engineered to meet specific situations, 
Norblo engineering insures low maintenance and no shut-downs 
— guarantees performance of every installation. 


Norblo Standard Bag Type Collectors 


Based on the same construction principles, the stand- 
ard bag type collectors provide at low cost the high 
efficiency service that is obtainable rn from bag-type 
cloth filtering, with either compressed air or electri- 
cally driven periodical bag shaking and cleaning. Units 
must be shut down for cleaning — at such times as the 
noon hour and end of working day. 


Norblo Portable Type 


For excellent results in localized dust 
control, Norblo Portables protect equip- 
ment and reduce maintenance in grind- 
ing, polishing and cutting departments. 
Six models cover capacities from 300 to 
1350 cfm., at 8” static pressure at the fan. 
Occupy small space. Are unusually quiet. 


Write for bulletins describing 
Norblo bag type dust collectors, 


The Northern Blower Company 
6421 Barberton Ave., Cleveland 2, Ohio $OlLympic 1-1300 
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Using stop motion, photographer Bernard Hoffman ‘freezes’ a tiny jet of water. 
Discharged at high pressure, the stream is a solid, unwavering mass. 


Rotovaives Ball Vaives 


Controlling Pressure 
in Fluid Engineering 


Pressure is always a problem... either how much you need, 
or what you can do in spite of it. Accurate control requires 
the relation of other factors, like volume, time, and resist- 
ance. To get these answers, you can depend on the engineer- 
ing leadership of S. Morgan Smith. 


Take butterfly valves. Parts for a wide range of standard 
R-S Butterfly Valves, capable of satisfying most processing 
requirements, are carried in stock for fast assembly and 
shipment. These R-S Valves, with their streamlined vanes, 
give you minimum pressure drop, save pumping power. 
Regulation and closure are quick, and you get uniform flow 
control through all positions in the normal regulating range. 


To obtain full information on the complete SMS line —R-S 
Butterfly Valves, Rotovalves or Ball Valves —call our nearest 
representative. Or, write 8S. Morgan Smith Co., York, Pa., 
for data on standard valves or special applications. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
R-S Butterfly Vaives «+ 


Free-Discharge 
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Vibratory Feeders 


Eriez Mfg. Co., Erie 6, Pa., announces 
production of a new, improved line of Hi-Vi 
electro-permanent magnetic vibratory feeders. 

The feeders are said to provide greater 
output than other units of comparable physi 
cal size and give high operating efficiency 
over a broad operating range. 

The drive element in the new units is com 
pletely enclosed. Special disk-shaped springs 
of bonded glass fiber replace the metallic leat 
springs used in old-style vibratory equipment. 
These glass fiber springs are not subject to 
corrosion or packing, the firm says. 

The units have an electro-permanent mag 
netic drive system that requires no rectifier. 
The feeder operates at 3600 cpm directly off 
an a-c line. The rectifier is replaced by an 
Alnico V magnet. 


BUSINESS 


NOTES 


Sparta Expands 


Sparta Mfg. Co., Dover, Ohio is increasing 
its capacity for coating with Teflon metallic 
and nonmetallic parts. The new plant will 
have an additional 5000 sq ft of area. 


Indiana Representative 


Brosey Engineering Co., 648 E. 54th St., 
Indianapolis, has been appointed represent- 
ative for Indiana for Ledeen Mfg. Co., E 
Monte, Calif. The company manufactures 
air and hydraulic valves and cylinders, valve 
actuators, boosters, air hydraulic pumps and 
hydraulic power units. 


To Produce Silicon 


W. R. Grace & Co. of New York and 
Pechiney, chemical and metallurgical con 
cern of France, have announced the forma 
tion of a new company in the United States 
to produce high-purity elemental silicon and 
other semi-conductors. 


South Eastern Distributor 


Federal Machine & Welder Co., Warren, 
Ohio, manufacturers of welders and presses, 
has announced the appointment of a new 
Southeastern sales representative. The new 
sales associate is C. G. Notley & Co., Indus- 
trial Sales Engineers of Charlotte, N. C. 


Plant Addition 


Construction of a $300,000 addition to its 
plant at Keene, N. H., has been announced 
by Miniature Precision Bearings, Inc. 

The new facilities will add more than 
25,000 sq ft, to the present 50,000 sq ft 
quarters. It is scheduled for completion 
by January 1, 1958. 


Liquid Heaters +* Pumps «+ Hydraulic Turbines & Accessories 


1957 


Vaives 
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4 new $1.5-million plant for the production 
of industrial valves for automation and the 
nation’s expanding missile program has been 
opened in Fort Washington, Pa., by Minnea 
polis-Honeywell Regulator Co. 

The 120,000-sq ft plant, located on a 25 
acre site in Fort Washington's Industrial 
Park, 12 miles north of downtown Phila 
delphia, provides manufacturing, research 
and development, sales and administrative 
facilities for Honeywell's Valve Div. 


Buys West Coast Firms 


Arwood Precision Casting Corp., 321 W. 
44th St., New York, N. Y., has completed 
negotiations for the purchase of the Duncan- 
Rohne Co., and the Malco Metal Products 
Co., both of North Hollywood, Calif. Dun 
can-Rohne is the largest producer of non 
ferrous investment castings on the West 
Coast and Malco specializes in the machining 
of castings. Both companies will continue 
to operate at the North Hollywood Jocation 
as subsidiaries of Arwood. 


New Office, Warehouse 


Occupancy of a new office and warehouse 
building by the American Chain & Cable 
Co., Inc., in the central manufacturing 
district of Los Angeles, has been announced. 
The new structure, occupancy of which has 
followed the outgrowing of the firm's pre 
vious building, is the second of a group of 
four being built. The construction program 
comprises several structures to house some 
40 new industries and will represent a total 
investment of some $38 million when com 
pleted. 


New Bellwood Office 


Manning, Maxwell & Moore, Inc., manu- 
facturer of industrial devices, cranes, hoists, 
and other types of industrial products has 
opened a new district office and factory 
warehouse in Bellwood, Ill. The company 
will maintain at the new warehouse, stocks 
of certain of its products to augment the 
inventory of its industrial distributors. In 
addition, safety valve setting equipment will 
permit quicker service in the delivery of 
valves in the greater Chicago area, the firm 
States. 


New Virginia Dealer 


Crunkleton Co., 920 Fourth St., S. E., 
Roanoke, Va., has been appointed to sell and 
service the fork-lift trucks, straddle carriers 
and powered hand trucks produced by the 
Industrial Truck Div., Clark Equipment Co. 
The dealer will handle sales in the Virginia 
counties of Rockingham, Augusta, Highland, 
Bath, Alleghany, Rockbridge, Amherst, 
Botetourt, Bedford, Campbell, Charlotte, 
Halifax, Pittsylvania, Henry, Patrick, Frank- 
lin, Roanoke, Craig, Giles, Montgomery, 
Floyd, Carroll, Pulaski, Bland, Wythe, 
Tazewell, Smyth and Grayson. 


MECHANICAL ENGINEERING 


NUGENT 


PRESSURE SIGHT FLOW 
LUBRICATORS 


Now you can deliver lubricating oil or other liquids under pressure, 
in accurately measured quantities, to high or otherwise inaccessible 
points with the Nugent pressure sight flow lubricator. They are 
available as single units or in multiples to 15 depending upon the 
number of feeds required. 

Each lubricator making up a multiple unit is capable of feeding 
fluid in amounts varying from several drops to two pints per minute 
by simple adjustment of the individual needle valves. 

Single lubricators are available with 1/4” or 3/8" ips inlet and out- 
let. Inlet sizes of multiple units range to 3/4" ips with 1/4" or 3/8” ips 
outlets. All are designed for 125 psi maximum working pressure. 

Write for complete details. 


3412 Cleveland Street 


Co., Inc. 


Skokie, 


Representatives in Boston + Cincinnati + Detroit « 
Houston + Los Angeles * Minneapolis * New Orleans 
* New York «+ Philadelphia + Portland, Oregon « 
San Francisco Seattle St. Lovis + Tulsa Represen’ 
tatives in Canada; Montreal + Toronto * Vancouver 


OIL FILTERS, OILING AND FILTER. 
ING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED 
VALVES, FLOW INDICATORS 
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Details, ideas, sources 
for all fastening needs... 


FASTENERS 
Handbook 


by JULIUS 
SOLED, P.E. 


Consulting 
Engineer 


OVER 900 
ILLUSTRATIONS! 


FASTENERS HANDBOOK provides ready, 
up-to-date answers to fastening non 4 
lems in all fields. Its pertinent data, 
hundreds of illustrations, and full page 
descriptions supply you with detailed 
information on currently available 
fasteners. 

Here is a handbook in every sense of 
the word. You can select the fastener 
yew want because this comprehensive 

k includes standard and proprietary 
fasteners from all manufacturers. 


Abounds in Profitable Features 


FASTENERS HANDBOOK 

@ Brings to your attention the many cost-saving 
features of available, less-known fasteners. 

@ Presents compiete fastener lines in particular 
fields and applications. Enables you to look 
at what's available before closing up. 

@ Makes possible the immediate location of every 
fastener described with name and address of 
supply source 

@ Relates actual uses of fasteners in one indus- 
try to those of another, resulting in concrete 
examples of money-saving applications. 


FASTENERS HANDBOOK greatly facilitates 
the review of available information, the 
making of a valid selection, and contact- 
ing the sources of supply. It can be used 
by design engineers, patent attorneys, 
sales rsonnel, fastener distributors 
and jobbers—in fact, anyone who needs 
solid information on fasteners available 
for mechanical assembly. 


Everything in fasteners 


Rivets, inserts, Screws, Bolts, Studs, Nuts, Washers, 
Retaining Rings, Pins, Nails, Metal Stitching, Quick 
Release Fasteners, Masonry Anchoring Devices, Hose 
Clamps, Manufacturers Directory. 


Send now for your ON-APPROVAL copy 


REINHOLD PUBLISHING CORPORATION 
Dept. M-160, 430 Park Ave., New York 22, N. Y. 
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Names Wheel Representative 


Electro Refractories & Abrasives Co. has 
appointed Rex Tool Co., Inc., Milwaukee, 
specialists on tools and abrasives, to handle 
wheel sales in the Milwaukee vicinity. 


New Office Building 


Dynamatic Div., Eaton Mfg. Co., has 
started construction of a new office building 
at Kenosha, Wis., as the final phase of its 
$2,300,000 expansion program announced 
last year. 


New Representatives 


The appointment of two new sales repre 
sentatives, the Henry Kalz Co., Portland, 
Ore., and Barber Machinery Ltd., Calgary, 
Alberta, Can., have been announced by 
Hamer Valves, Inc. Both firms will pro 
vide sales engineering assistance on the com 
plete line of Hamer products, including the 
line blind and plug valves as well as a newly 
introduced leakproot gate valve. 


Hydraulic Review 


Denison Engineering Div., American Brake 
Shoe Co., 1714 Dublin Rd., Columbus Ih, 
Ohio, is offering its quarterly publication, 
Denison Press, for permanent mailing lists. 

The current issue covers details on a new 
hydraulic pump for continuous 2000 psi 
service. Other sections cover various ap 
plications of hydraulic pumps. 


Airborne Regulators 


Waterman Engineering Co., 725 Custer 
Ave., Evanston, IIL, has issued an illustrated 
eight-page brochure presenting its new flow 
regulators for airborne equipment. 

Diagrams and charts explain the principle 
of operation of these flow regulators. How 
they may be used to advantage in aircraft or 
in any product where a control of flow is 
necessary is graphically shown. 


Boiler Bulletin 


4 24-page illustrated bulletin, describing 
Powermaster packaged automatic boilers, | 
is available from Orr & Sembower, Inc., 
Morgantown Rd., Reading, Pa. | 


The packaged automatic boiler comes 
equipped to operate on oil or gas or both. It | 
is available in sizes ranging from 40 to 500 hp. 
It is recommended by the company for indus 
trial plants, institutions, food industries, | 
service industries, educational centers, hotels | 
and apartments, business and office build- 
ings. | 


ENGINEERS 


Mechanical, Electromechanical 


Information 
manual about 
APL and its 
programs 
now available 


The Applied Physics Labora- 
tory (APL) of The Johns 
Hopkins University is unique 
in that we are neither an in- 


dustrial nor an academic 
organization, but rather a 
composite, having drawn 
freely from the methodolo- 
gies of each. 

For thirteen years APL has 
pioneered in guided missiles. 
Today we are engaged in a 
broad program of R & D for 
the Navy; in addition, we are 
responsible for technical di- 
rection of industrial and 
academic contractors in de- 
veloping the Terrier, Talos 
and other major weapons and 
weapons systems. Our staff 
members enjoy not only the 
stimulus of association with 
their immediate colleagues at 
APL, but also with those in 
other organizations of con- 
siderable stature. 


NEW 30-PAGE PUBLICATION 


A few positions for senior engi- 
neers and scientists are now 
open. Information on our ac- 
complishments and goals is 
available in a new 30-page pub- 
lication, just off the press 

In it staff leaders representing 
each of the various disciplines 
and fields outline the nature of 
their programs, Information on 
ou: new laboratory in Howard 
County, Md. (equidistant be- 
tween Baltimore and Washing- 
ton) is also included, together 
with facts on the outstandin 
communities in which our sta 
members live. 


Quantity is somewhat limited 
May we suggest you send now to 
Professional Staff Appointments, 


The Johns Hopkins University 
Applied Physics Laboratory 


8607 Georgia Avenue, Silver Spring, Md 
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New Catalog 
Philadelphia Gear Works, Erie Ave. & 
“G" St., Philadelphia 24, Pa., announces 


the issuance of a complete, new 40-page 


catalog on their Spiral-Bevel Speed Re 
ducers. This modern book contains Design 
features, specifying and ordering information, 
Selection tables, Service factors and arrange- 
ments, Dimensions, Horsepower Ratings, 
Parts lists, etc... In fact, it is practically 
a ‘‘treatise’’ on the subjec t. 

A copy of this Catalog SB-517 will be sent 
upon request on your Business Letterhead. 


Mechanical Gap Presses 

A 16-page catalog issued by Verson Alisteel 
Press Co., 9300 S. Kenwood Ave., Chicago 
19, Ill, presents illustrations and detailed 
specifications of mechanical gap presses from 
75 to 500 tons capacity. 

Design details are included as well as 
photographs of gap press installations 


Water Treatment 

North American Mogul Products Co., 
Standard Bldg., Cleveland 13, Ohio an 
nounces a bulletin, WDC, describing water 
treatment to reduce hard deposits, conges 
tion and corrosion that decrease the efh 
ciency of wet-type dust collectors and ne 
cessitate frequent clean-cuts. 

Case histories show how six manutacturing 
plants cut clean-out time and protect their 
equipment at low cost. 


Surface Condensers 


An illustrated bulletin, No. M-571, has been 
prepared by the Manufacturing Div. of 
Southwestern Engineering Co., 4800 Santa 
De Ave., Los Angeles 58, Calit. to describe 
its new line of surface condensers. It is 
designed for production of vacuum tor 
prime mover service with large steam tur 
bines. The units offer a new “Delta Vee” 
design. 


Metalworking Coolant 


\ liquid that acts as a coolant, lubricant 
and rust preventive when mixed with water 
is described in an eight-page booklet re 
leased by Harry Miller Corp., 4th & Bristol 

, Philadelphia 40, Pa. 

The booklet describes seven different ways 
the coolant, Hamikleer, cuts metalworking 
costs, Case histories, application data and 
details on a testing kit are included, 


Welded Steel Tubing 


4 pocket-sized reference booklet contain 
ing recent information on commercial toler 
ances for welded steel tubing is being made 
available by Revere Copper and Brass Inc., 
Rome Mfg. Co., Div., Box 111, Rome, N. Y. 

The booklet contains 14 pages of tolerance 
charts for cold rolled steel, hot rolled steel, 
cut lengths, rounds, squares and rectangu 
lars and Revere propeller shaft tubing. 


MECHANICAL ENGINEERING 


DIVISIONS 
AIRESEARCH 


TECHNICAL DEVELOPMENT ENGINEERS — 
ELECTRONICS Graduate engineers 
required for preliminary design and 
analysis of eleetronic-mechanical sys- 
tems involving closed-loop servos and 
low frequency amplifier circuitry, A 
mathematical background and experi- 
ence with problem setups on digital 
and analogue computers are essential, 


TECHNICAL DEVELOPMENT ENGINEERS —FLIGHT 
INSTRUMENTS & TRANSDUCERS Graduate 
engineers required for preliminary 
design and analysis of small, precision, 
electro-mechanical, pneumatic devices 
involving, bellows, diaphragms, cams, 
proportional pickoff sensors, pneumatic 
amplifiers, servo loops, ete. A mathe. 
matical background and experience 
with problem setups on digital and 
analogue computers are very desirable. 


OPERATIONAL ENGINEERS Graduate engi- 
neers for follow-on development of the 
above mentioned product categories. 
This work includes such activities as: 


laboratory circuit development of 


breadboards and prototype hardware, 
specialized test equipment design and 
construction, liaison with design draft- 


As communication and control prob- 
lems multiply, one of the most rapidly 
growing of all missile and aircraft 
fields is that of system electronics. 
Stick-force reversal problems are 
solved by the air data system above. 


ing group, liaison with customer during 
initial equipment installation air- 
craft, engineering instruction writing 
for inspection and production depart. 
ments, and additional engineering 
functions necessary for establishing 
efficient production of the equipment 
hardware, 


COMPONENTS ENGINEERS Graduate engi- 
neers to act as consultants in matters 
of vendor contact on electronic and 
electro-mechanical components, These 
positions require expenence 
ponent testing as on potentiometers, 
capacitors, ete., and a knowledge of 
relative qualities and state-of-the-art of 
such components as manufactured by 
various vendors. Familiarity with mili 
tary aircraft specifications desirable, 


DRAFTING DESIGM. ENGINEERS Designers 
required for board work in originating 
packaging designs of electronic, 
electro-mechanical, and precision 
miniature pneumatic mechanisms. 


Send resume of education and 
experience today to: 


Mr. G. D. Bradley 


9861 S SEPULVEDA BLVO.. LOS ANGELES 46. 


MANUFACTURING. LOS ANGELES AIR EGEARCH MANUFACTURING, PHOENIX 


AIRESEARCH INDUSTRIAL REX AERO ENGINEERING 
AIRSUPPLY AIR CRUISERS AIREGEARCH AVIATION GERVICE 


SEPTEMBER, 


CALIFORNIA 
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GOLDEN-ANDERSON VALVES IN ACTION! 


Fig. 
SURGE RELIEF VALVE 


Giant Crane 


Morgan Engineering Co., Alliance, Ohio, 
has published an illustrated brochure giving 
complete technical data on design and capa- 
bilities of the world’s largest ladle crane. 
The firm recently completed the second of 
three of these 500-ton giants for a new east 
ern steel mill. Its huge ladle will complete 
a 375-ton pour of hot metal in a single trip 
from furnace to mold. Control cage alone is 
three times as big as an average five room 


ELECTRIC CHECK VALVE A house. 
Bulletin W-10 


THE G-A SHOCK-TAMER TWINS Hopper-Feeder 


water to mill 


The G-A Cushioned Surge Relief Valve rotects A data sheet, Bulletin No. 569, covering 

water lines against excessive surges in he its new elevating hopper-feeder has been 

orc : system by automatically opening when the inlet issued by Gear-O-Mation Div., Michigan Too! 
pressure exceeds a predetermined setting. Co., 7171 E. MeNichols Rd., Detroit 12. 

The G-A Double Cushioned Electric Check Valve The hopper-feeder is for use with parts 

1 effectively prevents surge by opening only when pump that can roll or slide. The simple two-page 


comes up to speed, closing automatically with pump ata hes a levee photoo 
sunning and shutting down pump when 95% closed. data sheet has a large photo of the equipment 


Check Valve on one page and has a complete description 
Service of its construction and application on the 


\ 
Without ‘ OLDEN other side. 
\ 
\ 
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Hammer or NDE N 
AN laloe Specialty Power Reactor Systems 


Shock 
1223 RIDGE AVE., PITTSBURGH 33, PA. General Electric Co., Atomic Power Equip 
ment Dept., Schenectady 5, N. Y., has an 


nounced a bulletin, GER-1384, reviewing 


reactor systems to produce commercially 
useful electricity from nuclear energy. 
The bulletin presets a description of 


THE QUALITY NAME IN TUBE EXPANDERS...SINCE 1892 various systems using water, gas, sodium 


and liquid-fuel as coolants. 


Turbo Cooling Systems 


A 32-page brochure has been prepared by 
the York Corp., subsidiary of Borg-Warner, 
York, Pa., describing the company’s single- 
stage Freon-11 turbo water cooling systems 
in capacities of 115-350 tons. 


SERIES 3300 
Parallel Rolling Tube 
Expanders—Sizes 1/2” 
and up for 4" through 
3” thick sheets. 


The three-color brochure contains cutaway 
diagrams of system components, charts of 
dimensions and weights of various systems, 
12 pages of simplified selection tables giving 
typical rated capacities and engineering 
specifications for turbo water cooling systems. 


Rolling and Flaring 
Tube Expanders—Sizes 


Exhausters, Compressors 
Bulletin 4P, released by Schutte and 
Koerting Co., Dept. JA-3, Cornwells Heights, 
1%” and up for all Pa., describes the company’s line of single- 
types of Fire Tube nozzle and multinozzle water jet exhausters, 
Boilers. water jet laboratory vacuum pumps, and 
barometric hydro-vac exhausters for pump 
priming, handling air and evacuating vessels, 
Write for New Bulletin “A” and for mixing gases and liquids in con- 


tinuous processes, 


The bulletin includes application, construc- 


w DE K | tion, and operation information on each type 
The Gustav iE E _ siegatahd | exhauster manufactured and gives data on 
' 


= sizes available and dimensions. Capacity 
ia Dayton 1, Ohio 


curves, Capacity ratios, and water consump 
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tion tables are included. 


Bulletin W-2 
| < » PUMP Fig. 174-0 
Supply 
| 
(33) 
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Flow Chart 


Hays Mfg. Co., Erie, Pa., announces a 
flow chart, Bulletin 237, featuring dimen- 
sional information and cross-sectional il- 
lustrations of a new special purpose flow rate 
control designated Flush-Flo backwash 
control, 


Roller Chain, Sprockets 


A 68-page catalog describing and _illus- 
trating the firm’s line of stock roller chains 
and sprockets has been released by Diamond 
Chain Co. Inc., Dept. 413, 402 Kentucky 
Ave., Indianapolis 7, Ind. 

How to select a stock roller chain drive, 
establishing service horsepower required 
and determining size of driven sprocket is 
covered in the catalog, No. 757. 


Timing Motors 


A four-page bulletin describes the line of 


high torque synchronous timing motors pro 
duced by E. Ingraham Co., Bristol, Conn. 
The bulletin contains dimension diagrams, 
specifications and characteristics of perma 
nent magnet and hysteresis types. The 
motors are designed for original equipment 
application in the appliance, industrial and 
metalworking fields. 


Valves, Controllers 


A. W. Cash Co., Box 551, Decature, IIL, 
has published a catalog on its Standard and 
Standard Stacon lines of pressure reducing 
and regulating, relief, back pressure and con 
trol valves; controllers; differential regu 
lators; oil pumping units; governors; 
combination and temperature regulators. 

Included in the 8-page catalog is a photo 
graph of each unit, with descriptive copy 
covering its function, application, construc 
tion and range of sizes. Also included are 


several examples of complete control systems | 


utilizing Standard units as components. 


Polyvinyl Chloride Pipe 


A 12-page two-color catalog available from 
Alpha Plastics Inc., 78 Okner, Parkway, 
Livingston, N. J., describes the firm's regu 
lar and high impact corrosion-resistant rigid 
polyvinyl! chloride pipe. 

Included are tables of pipe sizes available, 
specific chemical applications, physical prop 
erties, temperature factors for various 
working pressures, support spacing and ther 
mal expansion. Flow charts, installation 
instructions, pipe characteristics and fields 
of application also are included. 


Use a CLASSIFIED 
ADVERTISEMENT | 


For Quick Results 


MECHANICAL ENGINEERING 


maintain visually clean 


fe stacks at all times, industry 
=; is turning to the long ex- 
Industry looks to g perience of Research-Cot- 
5 trell in the design and 
RESEARCH *- manufacture of highly 


-COTTRELL ge efficient Cottrell Electrical 


Precipitators. We've spent 


for high $ 40 years in solving such 


problems as nuisance abate- 


dust collection ie * ment, cleaning gas for 
‘ subsequent use and recover- 
efficiencies 


ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 


CHEMICAL PROCESS 
AND STEEL INDUSTRY 


RESEARCH-COTTRELL, INC. 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 
Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
nc a7 228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., San Francisco 4, Cal. 


NEW TYPE FLOW METER CU TS 


PRESSURE LOSS BY 93.5% 


“Here’s How! 


Builders Dall 

Tube #12D i 
12" a Pressure loss 

at max. flow— ; 


max. differential 
80” — mox. 2” of water 
flow 3900 GPM. 


Orifice plate in 


Pressure loss 


Get low cost flow metering with Builders 12’ pipeline 
Dall Flow Tubes — the primary element yan a 31” of water 
with the lowest pressure loss of any veloc- ond flow Pressure tose 
ity-increasing differential producer! Dall Flow ae 
Tube — 93.5% 
© Greater instrument accuracy through higher differ- (On 
entials at the lowest total head loss. power 
reduction of $360.60 each year.) 


® Fabricated design allows wide construction material 
choice to meet exact process specifications. 


@ All critical surfaces precisely machined to Dall for- Request Bulletin 115-DM1, 
aa from Builders-Providence, 
Enduring accuracy through Inc., 382 Harris Avenue, 


self-scouring, durable con- Providence 1, R. 


@BUILDERS-PROVIDENCE 
AND SEWAGE INSTALLATIONS 
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Ideal Answer to 
10 PROBLEMS 
_in Supplying Steam | 


Without flame, flues or stack 

At higher pressures or temperatures 
At adjustable pressure or temperature 
With a constant high quality 

Without long steam lines 

To serve summer processing needs 
To meet extra load needs 

For lab, test, or pilot-plant use 

Where an unattended boiler is desired 
Where boiler space is limited 


In many such situations, a Speedy- 
lectric Steam Generator is the best or 
only solution. Using the electrode 
method of generating steam electrical- 
ly, completely safe anywhere, its design 
eliminates low-water hazard and prac- 
tically removes the need for super- 
vision, Generation is fast, by the sim- 
plest and most economical electric 
method, and adjusts automatically to 
meet load demand. Upkeep is nil. . . 
there are no coils, tubes or heating 
elements to scale or burn out. Sizes 
from 2 to 50 Bhp, 15 to 500 psi. Higher 
pressures are available. Electric power 
220, 440, or 550 volts A. C. UL listed, 
ASME code. 


FOR YOUR FILE 


Send for Bulletin SG-100: 
operating principles, applica- 
tion features, detailed specifi- 
cations for complete line. 


PANTEX MANUFACTURING CORPORATION 
Box 660AJ, Pawtucket 9, R. I. 
Send me Bulletin SG-100 . . . free 


Address 
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Titanium Fact File 


Mallory-Sharon Titanium Corp., Dept. 
ME, Warren Ave., Niles, Ohio., announces a 
24-page booklet describing the advantages, 
metallurgy, machining, welding, quality, 
properties, corrosion and forming character 
istics of titanium, 

Tables properties and 
resistance and photos and text deal with other 
basic data on this metal 


cover corrosion 


Cooling Tower Data 


Milton Roy Co., 1300 FE. Mermaid Lane, 
Philadelphia 18, Pa., has released a new ap 
plication engineering data sheet, D-57-1, 
describing methods of combating corrosion 
and delignification in cooling towers, using 
controlled volume pumps to meter precise 
quantities of chemicals to cooling water 

This sheet features details and drawings 
explaining continuous pH control using 
Mesemetric pumps, acid metered in propor 
tion to flow rate, chemical feed with auto 
matic level control and other low-cost cooling 
tower water treating svstem: 


Automatic Controls 


Bulletin No. 1032, recently published by 
Copes-Vulcan Div., Blaw-Knox Co., Erie, Pa., 
describes the application of automatic con 
trol systems to large central station boilers. 

Using as an example, the new Sutton Sta 
tion of Carolina Power & Light Co., the bul 
letin explains the operation of the combus 
tion, feedwater, feedpump and soot-blowing 
controlsystems. Aschematic diagram shows 
how the individual components are inte 
grated into complete supervisory systems for 
greatest simplicity. All controllers are of 
the modern plug-in type, and flow transmit 
ters have friction-free transverters tor pneu- 
matic square-root Conversion 


Radiant Heating 


A brochure desc ribinw the Various applica 
tions of radiant heating equipment in metal 
processing has been published by Fostoria 
Pressed Steel Corp., Fostoria, Ohio 

Fighteen applications are described in 
capsule case-history form. Data on prod 
uct heating problems, processing tempera 
tures, time cycles and oven design are in 
cluded along with a description of the firm's 
four sources of infrared energy and where 
they are applied to metalworking heating 


processes. 


Steel Sand Castings 


Alloy Steel Casting Co., 249 County Line 
Rd., Southampton, Pa., has issued an illus 
trated brochure on its products and services. 

The publication discusses the types and 
applications of the stainless steel sand cast 
ings produced by the foundry. Featured is 
a table listing specifications of some common 
stainless steel alloys. 


from cold strip 
to finished shapes 


IN SECONDS! 


ODER 
ROLL-FORMING 
MACHINES 


If you are in the business of manufactur- 
ing a product that is, or could be, made 
wholly or partly from flat rolled metals 
in thicknesses up to 4”, a Yoder Roll- 
Forming machine can help reduce your 
production costs. 

Cold-formed shapes of every description 
—including structurals, tubular products, 
moldings, trim, roofing and siding, panels, 
cabinet shells, etc., can be produced on 
Yoder cold-roll forming equipment at the 
rate of 25,000 to 50,000 feet per day at 
a conversion cost of only a fraction of a 
penny per foot! With speeds and costs 
such as this, even part-time operation of 
a Yoder roll-forming line is a profitable 
investment! 

Additional operations such as welding, 
coiling, ring forming, perforating, notch- 
ing, embossing or cutting to length can 
be simultaneously introduced to the basic 
shape at little or no additional labor cost. 
Yoder engineers are at your service in 
explaining the advantages of roll-form- 
ing for your individual needs. 

A new, revised, Fifth Edition of the Yoder 
Cold-Roll Forming book is just off the 
press. In addition to economic and me- 
chanical possibilities of cold-roll form- 
ing, it contains numerous illustrations 
of end uses and applications of roll- 
formed shapes. Write for your copy today. 


THE YODER COMPANY 
5499 Walworth Ave. « Cleveland 2, Ohio 
D ROLL 
MING 
CHINES 
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Clean, uniform, exact heat 
match the size 


CHROMALOX 


Electric Strip Heaters 


Quickly and easily bolt or clamp 
Chromalox Electric Strip Heaters 
to your platens, dies, kettles, tanks, 
pipes, ovens, air ducts, for the 
many advantages obtained only 
with electric heat. 


Lengths 4” to 96” Widths to 
Cross-section curving or lengthwise bending. 
Ring Diameters 244" to 11° 
115, 208, 230, 480 Volts 35 to 5,000 Watts 
Sheath Materials: rust resisting iron, high 
temperature chrome steel, Monel 

Choice of convenient terminal placements. 


FREE BULLETIN 


Call your Chromaiox Represent- 
ative . . . of write today for 
Bulletin F 1566. 


EdwinL. Wiegand Company 


7646 Thomas Boulevard, Pittsburgh 8, Pa. 


0, 


C-21084 
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Power Units 


A four-page color brochure describing a 
new electric-hydraulic power unit and a new 
air-hydraulic power unit is available trom 
Hi-Shear Rivet Tool Co., 2600 W. 247th 
St., Torrance, Calif. 

The publication includes a description of 
features, photographs and flow charts for 
both units. 


Electrical Steel 

A revised Blue Data Sheet on electrical 
steel, 4750, is being distributed by the Alle 
gheny Ludlum Steel Corp., Oliver Bldg., 
Pittsburgh 22, Pa. 

The 20-page bulletin gives detailed infor 
mation on this iron-nickel steel, including, 
typical physical, mechanical and magnetic 


properties. Sixteen graphs are included. 


Nuclear Projects, Testing 

Activities of the Nucledyne Corp., 2700 
N. Southport Ave., Chicago 14, IIL, in re 
cent nuclear radiation projects, automated 
testing, and environmental laboratory equip 
ment fields, are described in a 16-page book 
let released by the company. 

The publication presents graphic examples 
of design, construction, and installation of 
specialized facilities for hypertechnical in 
dustries. 


Rotary Piston Pump 


An illustrated technical reference, No. 
Tr-57-A, describing a rotary piston pump 
for lubrication of vertical shaft machinery 
is offered by Bijur Lubricating Corp., 151 
W. Passaic St., Rochelle Park, N, J. 

The sheet describes a sump pump for 
continuous flood lubrication of bearings 
and gears, which may be mounted on either 
lower or upper end of the machine shaft. 
In either application, oil is forced through 
an axial hole in the shaft, where it flows 
downward through bearings or gears. 
Paragraphs in the sheet discuss operation, 
capacities and typical mountings. Cutaway 
drawings and photographs illustrate the 
text. 


Safely Shutoff Valves 

A 12-page bulletin in color has been pub 
lished by North American Mfg. Co., Cleve 
land 5, Ohio, describing its line of Series 22 
safety shutoff valves 

The bulletin describes and illustrates the 
standard solenoid operated valve approved 
by FM, UL, and CSA; the four combina 
tions of pressure holding devices which may 
be substituted for the solenoid; the special 
models for use in coke or other dirty gas 
lines, and the weatherproof model for out 
door service. The bulletin has capacity 
tables for both low and high pressure gas, 
and for oil. 


D.0.James 
GEARMOTORS 


RIGHT ANGLE GEARMOTOR — Horizon- 
tal or Vertical Drive, 8 sizes, ratio 6:1 
to 100:1, 4% to 30 horsepower. 


IN-LINE GEARMOTOR — Horizontal or 
Vertical Drive, 37 sizes, ratio 9.2:1 to 
1200: 1, 1 to 75 horsepower, 


Tus D.O.James Gearmotors 
are of the same construction 
and high quality as the indi- 
vidual Gear Speed Reducers 
which we have been producing 
for so many years, 

They cover a very wide range 
of ratios, horsepowers, and are 
an ideal, compact, efficient unit 
for many power and space-sav- 
ing installations. They are de- 
signed and built by an organi- 
zation that has been engaged 
in the manufacture of Gears for 
70 years and that has success- 
fully pioneered the Gear Speed 
Reducer to its present-day high 
standards. 


D.0.JAMES 


GEAR MANUFACTURING CO. 


1140 W. Monroe Street, Chicago, illinois 


Since 1898 


MAKERS OF EVERY TYPE OF GEAR 
AND GEAR SPEED REDUCER 


SEND FOR CATALOGS 


Catalogs, price lists and selection tables cov- 
ering gear reducers and gearmotor 
speed reducers are available to power trans- 
mission engineers. Please request on compony 

— we'll mail your copy at once. 
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important data 
for malting research 
recorded on TECHNICAL CHARTS! 


This tower-like pilot malting plant is completely 
automatic, with more than 50 miniature valves, 
gates, dampers and similar devices. During research 
on the 10 day cycle of converting barley to malt, 
variables of temperature and moisture are accur 
ately recorded at 42 points on TECHNICAL strip 
charts 


Send for Bulletin 


| | Pilot Malting Plant and Panel Board 
of the George J. Meyer Malt & Grain 
Corp., Buffalo, N.Y. 


Research scientists as well as production engineers 
the country over rely on the accuracy found in every 
TECHNICAL chart. They also appreciate TECHNICAL’S 
ability to supply charts for all their instruments, 
regardless of “make”. If you are not already a 
user, join the thousands who are by specifying 
TECHNICAL. 


57A 


TECHNICAL CHARTS INCORPORATED 


BUFFALO 10, N.Y. 


Nationally Represented by TECHNICAL SALES CORPORATION 


16599 Meyers Rood Detroit 35, Michigan 


Standard Charts « Special Charts « 


Computer Plotting & Printing Paper 


See us at ISA Exhibit, Cleveland, Booth 1231 
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Hex-Socket Screws 


A new bulletin, Stainless Steel Data, has 
been issued by Allen Mfg. Co., Hartford, 
Conn., manufacturers of hex-socket screws 
and related products. 

The 16-page bulletin covers characteris- 
tics of the three major types of stainless 
steels, together with their advantages in 
various kinds of applications. A_ section 
is devoted to special metal finishes and treat- 
ments available on stainless steel hex-socket 
screws, 


Air Chuck Catalog 


A catalog published by Cushman Chuck 
Co., Hartford, Conn., describes the com- 
pany’s line of air operated chucks, cylinders 
and accessory equipment. 

The catalog is divided into seven sections, 
each of which is step-cut to provide a reference 
to chuck or cylinder descriptions, dimensions, 
part lists, accessories, general information 
and other products. 


Centrifugal Castings 

A catalog issued by Sandusky Foundry & 
Machine Co., Sandusky, Ohio, offers informa. 
tion on custom-made centrifugal castings in 
more than 70 different alloys including stain- 
less steels, plain carbon and low alloy steels, 
monels, cupro-nickels and copper base alloys, 
and in sizes ranging from 7 to 54 in. OD. 
The castings, made to customer's specifica- 
tions, can reach lengths as great as 33 ft, 
depending on diameter. 


Resistance Alloy 


An eight-page illustrated catalog describing 
an improved Copel copper-nickel resistance 
alloy developed for use on cold resistor ap- 
plications in electronic devices, precision in- 
struments and similar apparatus where me 
chanical stability and a known low coefficient 
of resistance are required, is announced by 
Hoskins Mig. Co., 4445 Lawton Ave., De 
troit 8, Mich. 

The booklet, M-56C-N, contains specifi- 
cations and price information on the 54 wire 
sizes and 31 ribbon sizes offered as standard. 

Also included is basic technical informa 
tion, a comparison of physical properties, 
plus tables giving the ohm-per-foot, and 
feet-per-pound tor each of the standard wire 
and ribbon sizes. 


Valve Bulletin 


Conoflow Corp., 2100 Arch St., Philadel 
phia 3, Pa., has just issued a new bulletin 
describing the company’s line of air-operated 
Saunders patent-type valves. 

Bulletin HB.6 gives construction details 
and operating characteristics of Series HB 
valves. The booklet also includes sizing 
data and a listing of flow co-efficients to aid 
in the proper selection of valves. 
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General Service Pumps 


A tour-page, two-color catalog No. E 100, — 
describing the company’s line of redesigned H 
general service pumps is available from y 
Economy Pump Div., of C. H. Wheeler — 
Mfg. Co., 19th and Lehigh Ave., Philadelphia | 
32, Pa. 

The pumps, designated as Type EUG, are 
used to drain boiler pits, scale and elevator 
pits, and other areas requiring the removal 
of solid-free drainage and seepage from low 
to high levels. Inside the brochure is a large 
cutaway drawing of a typical pump, with 
details of 17 construction features. The 
bulletin also contains metallurgy information, 
general data on performance and sizes, and 
details on pump accessories. 


Heater Hook-Ups 


An eight-page bulletin containing various 
hook-ups of electric heaters and heat-re 
quirement nomographs for storage tanks 


handling viscous fluids has been prepared by ® . 7 ag 
Hynes Electric Heating Div., Turbine Equip o. 
ment Co., Mountainside, N. J. ees 


The fluids covered include fuel oil, asphalt 
road oils, molasses, tallow, animal fats, 


sodium and sulphur. Hook-up schematics 
and installation photographs show how ro uC mM 
electric heaters of any size, ranging up to 600 ee: 


kw or more, can be installed in storage tanks 
of different sizes, types and services. 


/ 
|_| CONTROL CONSOLE 


Testing components and struc- ENVIRONMENTAL TESTING 

Aircraft Fasteners tures with electrodynamic vi- Both the above shaker systems 
bration exciter systems cuts re- can be used with environmental 
Nylok locking insert are described in a new search and development time in chambers . . . for “high altitude” ne 
bulletin offered by the Aircraft Products aircraft and missile systems. and high or low temperature 
Div., Standard Pressed Steel Co., Box 558, Often within hours, or minutes, vibration testing. Oil cooled, they 
Jenkintown, Pa. the effect of service vibration don't affect chamber vacuum, 
The locking insert is a compressible nylon can be pinpointed. 

pellet that keeps threaded fasteners locked in SPECIFICATIONS 
place even under severe vibration and elimi MB has perfected shaker sys- MB C10VB System provides . . . 
nates the need for wire fastening, lock wash tems that permit testing to all 20 ee, on table loads to 57 °5 Ibs 
ers or adhesives, the firm explains. The 16 required specifications, enable t eutnut: 
page illustrated bulletin covers a complete engineers to speed product de- odie ee veh poy 
line of standard and special aircraft bolts pro velopment from blueprint to pro- 1050 ibs. RMS 15-2000 cps 
duced by the firm and its subsidiary, Cooper totype to production. 3160 Ibs. Peek 15-2000 cps 
Precision Products. Included are alloy ass 
steel and titanium flush head, 6-digit, inter ,, . 
nal wrenching and 12-point wrench COMPLEX MOTION TESTING 
= a aan ting military Several MB Exciter Systems re- Fy 4 Ibs. Sine 5-2000 cps 

produce complex and random 10,500 lbs, Peak 

——_____—_—__—_—_—_— motions. They can subject prod- 

PAST EXAMINATIONS ucts to the actual service vibra- In meeting your requirements, 
for Professional Engineers tion. The Model C10VB Shaker MB offers you advanced designs 
shown offers the widest fre- ... plus quality construction of 

dees 1089-1086 quency range for its force. Model shaker, amplifier and control 

| tions. They cover problems in struc- C25HB provides higher forces system ... plus an experienced 
| tural planning and design, in practical for higher “g.” field service organization. 


applications of basic engineering sci- 
ences, and the more advanced and 
specialized problems in practical ap- 
plications of engineering principles 


SS MB manufacturing company 


$2.00 (20% Discount to ASME members) 
THE AMERICAN SOCIETY OF A DIVISION OF TEXTRON INC. 
MECHANICAL ENGINEERS 1074 State Street, New Haven 11, Connecticut 
29 W. 39th St., Now York 18, N. Y. HEADQUARTERS FOR PRODUCTS TO ISOLATE... EXCITE... AND MEASURE VIBRATION 
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Blind Rivets 


A 10-page illustrated two-color catalog 
describing the company’s line of pull thru 
and self-plugging blind rivets is available 
from Huck Mfg. Co., 2480 Bellevue Ave., 
Detroit 7, Mich. 

The catalog lists the advantages of the two 
types of blind rivets and illustrates a number 
of typical applications with cross-section 
drawings. Among the technical data pro 
vided are material specifications, recom 
mended hole sizes and shop practice notes. 
Dimensions, grip ranges and tolerance for 
both blind rivet types are also included. 


Materials Handling 


The right truck and attachment for 
practically every mechanical handling ap 
plication is covered in a 12-page condensed 
guide of industrial trucks and attachments 
prepared by Hyster Co., 2902 NE Clackamas 
St., Portland 8, Ore. 

The book covers the firm's line of basic 
truck models. The lift truck line includes 
cushion-tired models from 3000 to 5000 Ib 
capacity and pneumatic-tired units from 
1000 to 20,000 Ib capacity, Other trucks 
include the mobile type crane with a maxi 
mum load capacity of 10,000 Ib at 30 in. 
reach, straddle truck carriers of 20,000 and 
40,000 Ib capacity, an industrial tractor and 
a freighter platform truck. 


Selection Survey Form 

A selection survey form, designed to pro 
vide a means of selecting the most suitable 
boiler for a particular application, is available 
from Orr & Sembower, Inc., Reading, Pa. 

The six-page survey is designed to make it 
possible to check on all the conditions re 
quiring attention for a successful boiler in 
stallation. It is designed to provide informa 
tion on rhe electrical supply, type of fuel to 
be used, boiler room size, special components 
or openings, boiler feed water, noise control 
steam requirement estimate, and special 
instructions. 


Hydraulics Test Machine 


Brochure HA-100 describing the operation 
of a newly designed universal hydraulic 
accessories test machine has been issued by 
Greer Hydraulics, Inc., N. Y. International 
Airport, Jamaica 30, N.Y. 

The machine is designed for functional 
and operational testing of all types and sizes 
of aircraft and industrial hydraulic com 
ponents such as valves, actuators, regulators, 
plumbing, tube and hose lines, manifolds, 
hand pumps and other hydraulic accessories. 
By simulating actual flight or operating con- 
ditions, the test machines are claimed by the 
manufacturer to measure accurately opera 
tion and performance of hydraulic compo 
nents to meet the most rigid specifications. 


Dust Control Bulletin 

4 new product bulletin describing the type 
W Roto-Clone, a dynamic precipitator, has 
been released by American Air Filter Co., 
Inc., 215 Central Ave., Louisville, Ky. The 
16-page bulletin explains the Type W's dis- 
tinguishing feature, the addition of a water 
spray to the basic principle of dynamic pre- 
cipitation. The spray maintains a flowing 
film of water on collecting surfaces which 
lowers the water requirements to a minimum; 
traps even the lightest and finest dust par 
ticles; and delivers collected dust in slurry 
form for easy disposal. 


New Rust Remover 


An illustrated four-page folder describing 
a chemical compound that removes rust, 
paint and primer from metal surfaces in two 
steps without the use of acids, has been re- 
leased by Turco Products, Inc., 6135 S. Cen 
tral Ave., Los Angeles 1, Calif. 

The product is said to eliminate six of the 
eight steps required by conventional methods 
of rust and paint removal. Parts being de. 
rusted by the new process are merely im- 
mersed into the hot solution and then rinsed- 
The compound strips slightly pitted rust in 
less than a minute. Heavy rust and multiple 
paint layers usually require only a few min- 
utes immersion, it is reported. 


requirements are 
in this range... 


MODEL K. 3.6 hp. 
13%" long —12" wide — 7” high 
MODEL K3. 7.2 hp. 
16” long wide—9” high 


AUTOMATIC WING ADJUSTER 
Patented Leiman feature adjusts 
automatically, pushes steel wings 
into contact with cylinder wall, 
assures constant seal, prevents 


wings from sticking or binding. 


If your VACUUM or PRESSURE | 


NEW SILENCER 


...Save space — simplify 
mounting —eliminate troubles 
—improve operation | 
with 


LEIMAN §& 
INTEGRAL ROTARY =f 
AIR PUMP and MOTOR 


FEATURES INCLUDE: Steel wings 
for long wear—automatic wing 
adjuster—ball bearings—auto- 
matic oiler—fan cooling— 
noiseless operation—automatic 
thermal overload protection for 
motor—inlet filter and outlet 
separator—oil-free air. Plus— 
famous Leiman dependability 
and lifetime performance. 


Write for 12-page catalog giving details 


LEIMAN BROS., Inc. 


118 Christie St., Newark 5, J. 


Vacuums to 27° Hg. 
Pressures to 20 


t: 
3.6 to 7.2 ¢.f.m. 


High noise levels are 
effectively reduced 
by a new silencer de- 
veloped by Air-Maze 
Corporation. Fits di- 
rectly to exhaust 
ports or piping. 
Breaks up shock 
waves to attenuate 
objectionable noise 
without noticeably 
impairing efficiency 


of air operated equipment. 
Standard sizes for 4”- %”- %” pipe sizes. 


Write for details in Bulletin KK-657, THE 
AIR-MAZE CORPORATION, Cleveland 28, Ohio. 
Department ME-9. 
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INFORMED EQUIPMENT}, NOTES CATALOGS 
ENGINEERING 


...a three-way 
4 saving in your 
| piping dollars 


When you specify TUBE-TURN® products, 


7F —_— os ££ you are sure of getting the exact fittings for 
re SS 2 your job because the Tube Turns’ line is the 
i ry world’s most complete . . . you save engineer- 


ing time. Your welders can work faster 
because fittings are completely identified and 
perfectly uniform .. . you save construction 
time, You can buy all your fittings with one 
order from your nearby Tube Turns’ Distrib- 
utor... you save purchasing time. Are you 
getting these savings in piping costs? 
*’TUBE-TURN" and Reg. U. S. Pat, Off. 


The Leading Manufacturer of 
Welding Fittings and Flanges 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


installation of 


handiing ammonia DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * 


Chicago * Detroit * Atlanta * New Orleans * Houston * 
Midland ¢ Dallas * Tulsa * Kansas City * Denver * Los Angeles 
* San Francisco * Seattle. IN CANADA; Tube Turns of Canada 
lid., Ridgetown, Ontario * Toronto, Ontario * Edmonton, 
Alberta * Montreol, 


OTHER APPLICATIONS SHOWN ON REVERSE SIDE , 


eee 
AR 
= 
a — = ‘ 
4c 
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LIQUID SUGAR. Part of welded aluminum piping system for proc- 
essing of liquid sugar. When you specify TUBE-TURN® products, 
you can count on getting the right type, size, schedule and material 
for every piping service. Saves engineering manhours, 


OLEIC ACID. These welded aluminum lines for oleic acid 


storage show how this strong but lightweight construc- this aluminum piping, equipped with piping guards against contamina- 
tion can be utilized for corrosive service. Your nearby TuBE-TURN welding fittings and tion in this water purification 
Tube Turns’ Distributor can give you complete-line service flanges. Uniformity of TUBE-TURN plant. You can buy a// your fittings 
promptly ... to help you save purchasing time. products saves construction manhours with one order when you specify 


‘tele nis wy y & 
catalog gives helpful information on ahiminum 
pipe, fitting end flange moter! Aai!l the 
cou 


TUBE TURNS, Dept. F-7 


224 East Broadway, Lovisville 1, Kentucky 


Please send free copy of new catalog on Aluminum Fittings 
and Flanges. 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 


You save manhours with the line of 
12,000 TUBE-TURN products 


REFINERY CATALYST is handled by PURE WATER. Passive aluminum 


“A-POWER.” These TUBE-TURN Aluminum Elbows are for nuclear 
swimming pool reactor water-coolant lines. Tube Turns’ experienced 
engineering service helps you solve piping problems of all kinds. 
Contact your nearby Tube Turns’ Distributor or District Office. 


[ 


TUBE-TURN products. 


Available from your 
nearby 
TUBE TURNS’ 
Distributor 


*°Tupe-TuRN” and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York * Philadelphia © Pittsburgh « 
Chicago * Detroit * Atianta * New Orleans * Houston * 
Midland * Dallas * Tulsa * Kansas City * Denver * Los Angeles 
* San Francisco * Seattle. IN CANADA: Tube Turns of Canada 
ltd., Ridgetown, Ontario * Toronto, Ontario * Edmonton, 
Alberta * Montreal, Quebec. 
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Longitudinal section of Union VO Type 
Steam Generator. 


Union Boilers score new high at 
Notre Dame with 83% efficiency 


Spread over a 1700-acre campus near South Bend, the 
University of Notre Dame is a self-sustaining com- 
munity of 6,000 students and 500 faculty members. 


To meet the demands of increasing enrollments, as 
well as to handle its own power requirements, the Uni- 
versity expanded its steam heating plant and converted 
it to a steam-electric power plant. Three of the four 
original boilers were replaced with a pair of Union 
2-drum VO Type Steam Generators. Spreader-stoker 
fired, each unit is equipped with a superheater and an 
economizer. Normal rating is 70,000 Ibs./hr. at 470 psi 
and 750° F. 


Although the heating load is increased 20%, and 
electric power is now supplied for all 75 buildings on 
the campus, boiler efficiency has been upped from 68% 


Aerial view of Notre Dame — with 
75 buildings on a 1700-acre tract, this 


campus is a city in itself, side power sources. 


MECHANICAL ENGINEERING 


Steam-electric power plant makes 
campus community independent of ovt- 


to more than 83%. Coal consumption remains un- 
changed! 


This is just one job report where Union efficiency and 
dependability have achieved top-notch economy of op- 
eration. Across the nation, Union Boilers are giving simi- 
lar service to industrial, institutional and public power 
plants, providing day-in and day-out, | 
the best performance value in modern | Ug 
steam generating equipment. | 


GET FULL DETAILS 


Information on the several types of 
steam generators built by Union is 
yours for the asking. Write for illus- 
trated Catalog GB-153. 


UNION IRON WORKS 


ERIE, PENNSYLVANIA 
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TOOLS IN PRINT 


1. ELEMENTS OF GASDYNAMICS 


By H. W. LIEPMANN and A. ROSHKO, both of Cal. Inst. of Technology 


Written especiall 
high speed aerodynamics. 
thermodynamics, basic equations of motion, ex 
and viscous flow. 1957. 439 pages. 167 illus. 


2. HEAT TRANSFER—Volume Il 


By the lace MAX JAKOB, formerly Research Professor of Mechanical 
Engineering, University of Ilinois 

An indispensable reference work dealing with practical applications 
The first section treats heat radiation and then the book goes on to 
selected fields of application. A section brings up to date all material 
in the first volume that requires change as the result of new develop- 
ments. 1957. 684 pages. 305 illus. $14.50 


3. CENTRIFUGAL AND AXIAL FLOW PUMPS: 
Theory, Design and Application—Second Edition 


By A. J. STEPANOFPP, Ingersoll-Rand Company 

A new edition, revised, expanded, and brought up to date. Major 
additions include: anew chapter, Water-Hammer Problems in Centrifugal 
Pump Systems; new material on centrifugal-jet pump systems; a 
thermal! cavitation criterion to correlate cavitation data on the basis 
of physical and thermal properties of liquids; numerous design re- 
finements; etc. 1957. 462 pages. 330 illus. $12.00 


4. BRITTLE BEHAVIOR OF 
ENGINEERING STRUCTURES 


By EARL R. PARKER, University of California 

Contains a thorough discussion of the theories and mechanisms of 
failure, a review of test methods for evaluating relative brittleness, 
summaries of test results; a discussion of the effects of welding com- 
position variations on notch toughness, and a report of service fail- 
Prepared for the — Structure Committee under the direction 


to gy ioe for work in modern gasdynamics and 
ycentrates on fundamentals, includin 
rimental methods 


ures 
of the Committee on Ship Steel, National Research Council. 
323 pages. 209 illus. $6.00 


5. PROJECT ENGINEERING OF PROCESS PLANTS 


By HOWARD F. RASF, The University of Texas; and M. H. BARROW, 

Foster Wheeler Corp. 

Shows you how major companies today plan, organize, and execute 

po Covers: the steps and methods of modern plant design; 
usiness and legal phases of the project; principles of equipment de- 

sign and selection; and ieonah construction operations. 1957. 


692 pages. 195 illus. $14.25 


6. ENGINEERING THERMODYNAMICS 


Sf C. OSBORN MACKEY, WILLIAM N. BARNARD, and FRANK O. 
ELLENWOOD, all of Cornell University 


A sound treatment of fundamentals, covering: the properties of non- 
ideal gases and combustion products; thermodynamics of flow of com- 
pressible fluids with area change; friction and heat transfer; and 
thermodynamics of ideal gas reactions. 1957. 428 pages. 201 
illus. $7.9 


7. THE SCIENCE OF ENGINEERING MATERIALS 


Edited by J. E. Goldman, Ford Motor Company 

The proceedings of the Carnegie Conference on the Impact of Solid 
State Science on Engineering Materials. Defines the actual molecular 
makeup of materials, and explains and interprets, qualitatively, the 
properties of metals, alloys, semi-conductors, cements, polymers, and 


glasses. 1957. 528 pages. 245 illus. $12.00 


8. MANUFACTURING PROCESSES—Fourth Edition 


By MYRON L. BEGEMAN, The University of Texas 

Provides a lucid picture of the available manufacturing processes, the 
fundamentals behind them, the engineering materials involved, and 
the tools necessary for processing them. 1957. 612 pages. 


600 illus. $8.00 
MECHANICAL 


1957. 


ENGINEERING 


Caty 


JOHN WILEY & SONS, inc. ME-97 ; 
440 Fourth Ave., New York 16, N. Y. OF PUBLISHING | 
Please send me a cony of the book's circled below wo read and examine ON APPROVAL | 
Wichin 10 days I will return the books) and owe nothing, or | will remit full purchase price, | 
Plus postage | 

1 2 3 4 5 6 7 s 9 10 it 12 15 14 | 
Name | 
Address 


postage 


9. MECHANISMS AND DYNAMICS OF MACHINERY 


fy MAMIE TOR H. MABIE and FRED W. OCVIRK, both of Cornell 
niv. 


Thorough, yet concise, coverage of all the traditional fundamentals ot 
mechanisms and dynamics of machinery, plus advanced material im 
portant for modern mechanical engineering. Numerous example 
problems of all types are a valuable feature. 1957. 442 pages. 
426 illus. $8.50. 


10. PRODUCTION, FORECASTING, PLANNING 
and CONTROL—Second Edition 


By E. H. MAC NIECE, Johnson & Johnson Co. 

An up-to-date survey of what's going on in production engineering 
and how you can make use of it. Explores new ideas and techniques, 
discusses accepted production engineering practices, and provides rules 
for day-to-day relationships between those who forecast, plan, and 
control industrial production. 1957. 374 pages. Illus. $8.28 


Tl. ENGINEERING PROPERTIES AND 
APPLICATIONS OF PLASTICS 


By GILBERT FORD KINNEY, Prof. of Chemical Engineering, U.S 
Naval Post Graduate School, Monterey, Calif. 


Furnishes a clear understanding of the fundamental nature of plastics, 
their proper utilization and specification, Describes methods for 
fabrication, as well as the electrical, optical, and ther- 
mal pete of these materials. 1957, 288 pages. Illus. 


12. BORON, CALCIUM, COLUMBIUM, and 
ZIRCONIUM in IRON and STEEL 


By R. A. GRANGE, United States Steel Corp. F. J, SHORTSLEEVE, 
D. C. HILTY, W. O. BINDER, all of the Electro-Metallurgical Co; G. 
MOTOCK, Olin Mathieson Chemical Corp. and C. OPFENHAUER, 
the Electro Metallurgical Co. 

A concise summary of all the available data on four of the important 
alloying metals for iron and steel. Complete, accurate information, 
some of it for the first time in published form. The fourth public ation 
in the Alloys of Iron Research New Monograph Series, Frank T. Sisco, 
Director. 1957. $33 pages. 207 illus. $14.00 


quick modern way to reading skills in. . . 
13. SCIENTIFIC FRENCH 


By WILLIAM N., LOCKE, M.LT. 


14. SCIENTIFIC GERMAN 


By GEORGE E. CONDOYANNIS, St. Peter's College. 
163 pages. $2.50 


1957. 112 pages. 


1957. 


| 
| | 
| 
| | 
| 
| $2.25 | 
| | 
| | 
| | 
| | 
| | 


Send for ON-APPROVAL copies 160 YEARS 


of these important books 


Zone 
SAVE POSTAGE Check here if you ENCLOSE payment, in which case we will pay 
Same return privilege, of course 


State 
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Get up in the world! 


Your engineering career will thrive on the 
opportunity at Western Electric 


How would you like to work in a place where there’s 
a constant need for new products, new processes, 
new ideas? Where the technical job brings engineers 
in touch with such broad managerial functions as 
production, merchandising, installation, and many 
others? Where promotion from within is the policy 

.and over 8,000 management positions must be 
filled in the next ten years by newly promoted people? 


Sounds good, doesn't it? Well, that’s the kind of 
opportunity that awaits you at Western Electric. 
Here engineers shoulder key responsibilities in our 
job of making, distributing and installing Bell tele- 
phone equipment...in carrying out, at government 
request, major defense contracts such as the Nike 
guided missile system and Sage, the continental 
defense system. 


As a member of this team you'd handle challeng- 
ing assignments that could involve electronic 
switching, automation, radio relay for TV and long- 
distance calls. Your ideas would be welcome... 
you'd learn... you'd grow! 


What's more, you'd be given every encourage- 
ment to grow. We sponsor a full-time Graduate 
Engineering Training Program during working 
hours to help new engineers more rapidly assume a 
full engineering role and to increase the capabilities 
of experienced engineers. We also offer a Tuition Re- 
fund Plan for out-of-hours study at nearby colleges. 


You owe it to your ideas and your future to de- 
termine the openings for which you may be qualified 
(mechanical, electrical, chemical, civil engineers, 
physicists and mathematicians). To apply, send 
resume of education and experience to Engineering 
Personnel, Room 1063, Western Electric Co., 195 
Broadway, New York 7, New York. 


UNIT OF THE BELL SYSTEM 


MANUFACTURING AND SUPPLY 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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HEAVY LOADS 


Rex Chabelco Chains are your economical choice. 
These are the “work horse” chains. ..designed 
and built with extra strength and ruggedness. 
They have carefully hardened surfaces for longest 
wearing life...inner ductility to resist the 
heaviest shock loads, 


TOUGH OPERATING CONDITIONS 


Rex Chabelco Steel Chains operate efficiently 
under toughest operating conditions. Planned 
tolerances and “‘built-in’’ clearances between 
working parts enable Chabelco to withstand 
effects of dust, dirt, heat and abrasion...last 
longer than any other type of chain. 


SLOW TO MODERATE SPEEDS 


As a ‘work horse,” Rex Chabelco operates most 
efficiently in the slow to moderate speed range. 
Their pitch is longer than chains designed for 
higher speed service and, within its range, 
Chabelco assures lowest cost per dollar of h.p. 
transmitted. They can be used with cast tooth 
sprockets, an important cost-saving advantage. 


choose REX” Chabelico Chains for lowest cost 


Within their broad service range, Rex Chabelco Steel Chains are your eco- 
nomical choice for power drive service. Naturally, they are not the answer for 
every drive. Because they are designed for “work horse”... .not “race horse” 
... Service, they are not particularly suitable for ultra high speed service. But 
for heavy loads, slow to moderate speeds, and tough operating conditions, 
they are by far your best choice. Why not have a CHAIN Belt District Sales 
Engineer explain why you'll get so much more with Chabelco, Write CHAIN 
Belt Company, 4765 W. Greenfield Ave., Milwaukee 1, Wis. 


If you would like @ subscription to Rex World, 


CHAIN Belt's informative picture magazine of product 
application, please send your name and address, 


CHAINS! BELT COMPANY 


Your ONE source for a complete line of power drive and conveyor chains, 
sprockets, roller bearings, flexible couplings. 
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TO THE MEMBERS OF ¢ 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice.. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 


HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; _ it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


C. E. Davies, Secretary 


29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 
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Imaginative use of Lukens heads brought new efficiency to fabrication and operation of these Braun spherical head feedwater heaters.” 


Now you can simplify... and save... 
designing with Lukens heads 


Here’s practical imagination at work—C. F. Braun 
& Co.’s new spherical head feedwater heaters.” Each 
sphere is fabricated from two Lukens standard hem- 
ispherical steel heads. The benefits: High reliabil- 
ity ... elimination of all flanges and bolted gasket 
joints ...the ideal simple shape for economy of 
material and fabrication. 

Fabricators of heavy and light machinery, valves, 


Lukens Offers the World's Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 


wheels, to name a few, have also benefited from 
imaginative use of Lukens heads. They've lowered 
costs, improved quality, streamlined fabricating 
methods. Lukens’ fifty-five years as the leading 
producer of spun and pressed steel heads for many 
applications are at your service. Write for Catalog 
931, “Pricing and Engineering Data.” Lukens Steel 
Company, Coatesville, Pennsylvania. 


*Patents Pending 
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The HS Wheel—Medium-speed wheel with true non- 
overloading power characteristic; features large-area die- 
formed blades, mounted in backwardly inclined position 
between heavy-duty backplate and streamline rim. 


The Sirocco Wheel—Designed with a multiple num- 
ber of narrow, curved blades, forward pitched, Oper- 
ating at low rotative and peripheral speeds, it delivers 
more air per revolution than any other type of fan. 


Match the wheel to the job... with rugged, 
quiet American Blower Sirocco and HS Fans! 


American Blower’s complete line of fans lets you match the wheel 
to the duty, whether it’s ventilating, air conditioning, heating; or 
drying, fume-removal, and processing systems. Their heavy-duty 
design and construction assure you of long fan life with a minimum 
of maintenance. Take the Sirocco and HS fans, for example: 

Sirocco and HS fans offer smooth, quiet air delivery, high operat- 
ing efficiency and dependable service. They are available in 25 
standard sizes from 1244” to 132” wheel diameters for volumes to 
over 700,000 CFM, 

Precision-built Sirocco and HS fans can be specified in single or 
double inlet and in any of eight standard discharges, with ball, 
roller or sleeve bearings as required. Inlet vanes, dampers or Gyrol 
Fluid Drive can be furnished to meet volume control requirements. 
Larger sizes are designed so that they can be dismantled for casy 
handling in shipment, erection and maintenance. 

Get details on the complete line of American Blower fans. Call our 
nearest branch office; or write direct to American Blower Division 
of American-Standard, Detroit 32, Michigan. In Canada: Canadian 
Sirocco products, Windsor, Ontario, 


AMERICAN BLOWER 
American Blower fans have Certified Ratings for Division of American-Standard 


dependable performance. 
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If it’s BLUE-dyed Asbestos 


YOU CAN BE SURE IT’S FLEXITALLIC 


In every asbestos-filled Flexitallic 
Gasket, the blue dye in the Canadian 
asbestos filler provides positive prod- 
uct identification. When you see Flexi- 
tallic Blue, you can be sure it’s a 
genuine Flexitallic Spiral-Wound Gas- 
ket... 


e the original spiral-wound gasket 
made exclusively by this Com- 
pany since 1912. 


e constructed to meet specific con- 
ditions of thermal and mechani- 
cal shock, vibration, weaving and 
other joint stresses. 


Look for Flexitallic Blue 


e flexible and resilient, self-adjust- 
ing to changes in operating con- 
ditions—affording greater safety, 
dependability, and long service 
life. 

In every field of high-pressure seal, 
look for Flexitallic Blue. It’s for your 
protection. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N.J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


DR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


* Flexitallic is « registered trade name. No one else can make « Flexitallic Gasket. 


it's our exclusive blue-dyed Canadian asbestos filler, 


SEPTEMBER, 1957 - 125 


| 
| 
PREF 


Jules Verne’s “Nautilus” In 1870 one of the greatest science-fiction writers 
dipped into his imagination and created a fantastic submarine for his classic 
“Twenty Thousand Leagues Under The Sea”. This unbelievable vessel was 
shaped like a cigar, 232 feet long, and could crujgeat terrific speed to all parts of». 


the world, It was calle the “Nautilus”. ) 
| 


Westinghouse 
Tradition 


85 years later, Westinghouse actually 
turned this thrilling fancy into fact. On 
January 17, 1955 a modern 
“Nautilus” cruised down Connecticut's 
Thames River into Long Island Sound 
to start her sea trials. Powered by a 
history making nuclear engine, its ex- 
ploits surpassed even the creation of 
Jules Verne’s prolific imagination. For 
the first time controlled nuclear fission 
had successfully provided the motive 
power for a vehicle or vessel. 


U.S.S. Nautilus 


Powered by the 
“S2W” Atomic Engine, 
created and built by 

Westinghouse. 


Westinghouse is now 
engaged in building the world’s first 
atomic powered fleet. If your back- 
ground includes pump, valve, or ar- 
rangments experience, join our atomic 
team in this historic undertaking. 


Westinghouse 
in pbtomie Power 
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NOT LOADED 
FREE LENGTH GRINNELL 
HANGER WITHOUT —PRE-ENGINEERED 
PRECOMPRESSION — HANGER WITH 


— 


Helical coil springs are widely used in 
hangers for flexible support of piping 
which moves up or down during 
thermal expansion. The A.S.A. code 
for pressure piping requires that vari- 
able spring hangers support at least a 
minimum of 75% of the pipe’s weight 
for a pipe that rises (relaxing the 
spring) and no more than 125% of 
the pipe’s weight for a pipe that lowers 
(compressing the spring) during oper- 
ation. 


Precompression 

patented Grinnell 

principle 
To guard against the spring's support- 
ing force exceeding the limits of vari- 
ation, Grinnell developed and patented 
a variable spring hanger design. The 
steel casing holds the spring perma- 
nently precompressed, at the threshold 
of the hanger’s working load range. 
This prevents the spring decompressing 
into its area of excessive variation. 


Pre-set is not 
> a substitute 


As a partial substitute for this 
patented precompression, 
some manufacturers insert a 
spacer between the top end 
of a free-length hanger casing 
and the spring to hold the 
spring’s height temporarily 
within the working range during ship- 
ment and erection. 


excessive 

VARIATION 
a 
: | 


Precompressed Hangers for Safer Support of Piping 


Another device requires the manufac- 
turer to drill symmetrically opposite 
holes in the casing walls and insert a 
bolt to hold the spring's height within 
the working range. When these devices 
are removed from the hanger and dis- 
carded, the spring can decompress, 
resulting in high variability in support- 
ing force, 


> Cold-setting a universal 
factory service 


For the erection crew to avoid 
having to compress the spring 
down to the erected position, 
the manufacturer can com- 
press the spring down to this 
height. Grinnell can provide a 
cold-set bolt in precompressed 
hangers. 


Less headroom required 
by Grinnell Hangers 


Shorter hanger casings made possible 
by Grinnell’s patented precompression, 
reduce bulk shipping weight and re- 
quired headroom by eliminating un- 
desirable height. Installation is simpli- 
fied by this shorter casing and also by 
an integral load scale with load indi- 
cator. 

Additional headroom is saved by a 
correspondingly shorter turnbuckle. 
These precompression advantages are 
available in short spring and double 
spring models as well as standard 
spring models. 
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FREE LENGTH 
HANGER WITHOUT 
PRECOMPRESSION 


GRINNELL 
PRE-ENGINEERED 
HANGER WITH 
PRECOMPRESSION 


HOT POSITION 
| 


=| 
=| 
| 
— 


a 


+4 


Refinery piping supported safely, with ample 
flexibility but low headroom. 


. Available in 63 
standard units 


Grinnell Variable Spring Hangers are 
available in 21 sizes each of short, 
standard and double spring models .. . 
for maximum travel of 1%, 24 and 
5 inches respectively within working 
load ranges. Load capacities extend 
from 43 Ibs to 30,550 lbs. The maxi- 
mum variation in the standard size per 
Ya-inch deflection is 102% of rated 
capacity; inversely proportional in 
short spring and double spring models. 


» For further information 


If you have a pipe suspension problem, 
you are invited to write; — Grinnell 
Company, Inc., 254 West Exchange 
Street, Providence, R, I. 
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HANGER WITHOUT PRE-ENGINEERED 
PRECOMPRESSION HANGER WITH 
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casings up to — 
—- 30% shorter; 
|| 10 20% shorter | 
tem erat piping “weightle ss in the 
operating position, entire systems: 
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will operate special 
Flow Control Valves 


Shown above is the prototype of the special 18” Main Coolant Valves used at 
the Shippingport, Pennsylvania Plant of the Duquesne Power & Light Co. 
There are eight similar Crane Stainless Steel Parallel disc Gate Valves used 
on the Coolant lines in a pressurized water reactor system; and several will be 
opened and closed electrically by Limirorque “push-button” Valve 
Operators. These valves are designed to seat and back-seat at pre-determined 
fixed loading. Special dial indicators are provided for continuous observation 
of seat-loading. 
. Many other critical valves in this plant will be operated by standard 
If standard Limitorque designs will not fulfill a special valve requirement, heed for catalog 1-550, which 
Limitorque engineers are prepared to solve your most difficult problems of fully illustrates and describes 
valve operation or flow control. Limitorque. 
Far more Valves of all types are “push-button” operated by Limitorque 


than all other makes. 
® 
org Lic PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA. 
Offices in ali Principal Cities 


INDUSTRIAL GEARS &@ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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THE NAME TO WATCH IN 


HEAT TRANSFER EQUIPMENT 


HEAT EXCHANGER DIVISION OF . 


THE LUM AL US .. come, 


j a: 


Important to every user of heat transfer equipment is the acquisition of the 
Heat Exchanger Division of The Lummus Company by Yuba Consolidated 
Industries, Inc. The management, sales and engineering personnel, as well as 
the designs, patents, and manufacturing facilities of the former Lummus oper- 
ation at Honesdale, Pennsylvania, are now part of the YUBA nation-wide organ- 
ization. YUBA is proud of the opportunity to identify its name with the long 
established recognition enjoyed by Lummus in the power industries, as well as 
in the chemical and petroleum processing fields. The continuing pioneering 
development for which Lummus has been known, and its existing commitments 
and obligations, will be carried forward in every phase under the YUBA 
name. For your current and future requirements consult YUBA first. 


YUBA HEAT TRANSFER DIVISION 


General Sales Offices and Plant — Honesdale, Pennsylvania 


Eastern Division Sales Office — 385 Madison Ave., New York, N.Y. 
Other Yuba Consolidated Industries, Inc. Plants: Buffalo, N.Y. * Richmond, Calif. * Benicia, Calif. CONSOLIDATED INDUSTRIES, INC. 


NATION-WIDE SALES REPRESENTATION. IWN PRINCIPAL civies 
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| INO 
BEST 


When an aggressor threatens, you can’t be 
second best. 

That's the way it is in our business, too, 
Our business is design and development of 
nuclear weapons— weapons that stop poten- 
tial aggressors and defend our freedom. 

And in this kind of work, either you're best, 
or you’re nothing. 

We can’t afford to settle for less than the 
best —ever. 

That applies to our engineers and scientists, 
too. As our job and its importance grows, we 
need more capable scientists. To those who 
qualify, we offer exciting opportunities for 
professionai growth and individual advance- 
ment. Engineers, physicists, mathematicians, 
and other scientists are needed in a broad 
range of specialized fields. 


We offer attractive living, too. In Albuquer- 


SECOND 


que, a fine climate and a blending of ancient 
and modern cultures provide pressure-free, 
relaxed, pleasant living. The University of 
New Mexico, located here, provides oppor- 
tunity to earn advanced degrees under a 
Sandia-sponsored educational aids program. 
Varied recreational activities are nearby and 
homes for rent or purchase are available. 
MORE INFORMATION about Sandia 
Corporation, the work we do, and the oppor- 
tunities now available are contained in our 
illustrated brochure. For your copy, please 
write Staff Employment Division $53. 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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FOR FLEXIBILITY OF DESIGN. In this “Cold-Zone” cooling- 
storage milk products tank, made by Damrow Brothers Com- 
pany, Fond du Lac, Wisc., Type 304 10-gage Stainless Steel 
was used for the smooth, easy-to-clean inner wall. Again 
Stainless Steel—this time Type 304 16-gage—was used for the 
dimpled outer wall which is stave-welded to the inner shell. 
This unusual design of dimple size and arrangement gives 
proper baffling and velocity to the refrigerant as it passes 
through the cooling area. Stainless Steel provides greater 
sanitation, durability, long life, strength and—the flexibility 
necessary to make this design possible. 


NOTHING can equal 
Stainless Steel 


in its unique combination of properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resist- 
ance, strength, hardness, beauty, cleanability and easy 
fabrication. If you’re looking for a reliable source of 
supply, remember that United States Steel offers you 
the widest range of types, finishes and sizes. 


UNITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL WIRE DivisiION, CLEVELANO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO « NATIONAL TUBE DIVISION, FITISBURGH 
TEMWESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES + BARS + BILLETS 
PIPE + TUBES + WIRE + SPECIAL SECTIONS 


UNITED STATES STEEL 


FOR BEAUTY. Stainless Steel shingles in diminishing sizes 
create a beautiful, gleaming steeple for the State Street 
Methodist Church in Bristol, Virginia. Architect Allen Dry 
den, of Kingsport, Tenn., specifies Stainless Steel for jobs 
like this to assure lasting beauty, protection from weather 
and freedom from maintenance. This spire is sheathed in 
Type 302 26-gage Stainless Steel, and the cross is built of 
Type 302 Stainless bars. Construction details were engi- 
neered by Overly Manufacturing Company, Greensburg, Pa., 
who also fabricated and erected the steeple. 


FOR DURABILITY. The Master Combination Padlock, de- 
signed for school locker room use and built by Master Lock 
Company, Milwaukee, Wisconsin, features a double-case 
construction—with Type 430 Stainless Steel used for the 
outer case. This Stainless Steel design makes it one of the 
strongest padlocks available. In addition to increasing the 
lock's durability, Stainless Steel also adds to its sales appeal 
and to its resistance to the corrosive atmospheres of damp 
locker rooms. The springs, too, are made from USS Stain 
less Steel—T ype 304 Ameroxide coated wire. 
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Cucumber seeds retained their high 
rate of germination when stored at 
low humidities over a three-year 
test period. 


Seeds stored in DRY rooms 
stay vigorously alive 


EGETABLE SEEDS pick up moisture rapidly if stored 
Vi: a humid atmosphere. And the higher their mois- 
ture content, the more rapidly seeds lose their capacity 
to germinate and grow into healthy plants. 

As long ago as 1937, The Kilgore Seed Company of 
Plant City, Florida, recognized the need for maintaining 
DRYness in seed storage rooms. Today a Type CHK 
Lectrodryer* is used to obtain and maintain any selected 
per cent of relative humidity which is desired in the seed 
storage room. 

Refrigeration as a means of lowering humidity is not 
satisfactory here, since seeds sweat when brought out of 
storage. Thus DRY ing with Lectrodryers provides added 
protection, avoiding sweating. 

Because Moisture Isn't Pink shows how others are safe- 
guarding materials and processes with Lectrodryers. For 
a copy, write Pittsburgh Lectrodryer Division, McGraw- 
Edison Company, 735 32nd Street, Pittsburgh 30, Pa. 


CH Lectrodryers keep 
storage areas DRY. 


uf 
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OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 
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ay: SUNTIDE REFINING COMPANY 
Viola, Texas 


Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F, 
total temperature. 

@ Water cooled furnace. 

@ Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built 
and package type steam generators, Available 


Above: Cross Section showing in bent tube and straight tube designs for 
arrangement of steam and 
water drums, tubes, baffles, solid, liquid, - ou fuels burned singly 
ond furnace. or in combination. 


Write for bulletins, Dept, 24A-BM 


HENRY VOGT MACHINE CO. 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, $1. Louis, 
Charleston, W. Va., Cincinnoti 


— 
FA M G N RA () R 
= 


Carbide blanking die and the Cavitron 
tool used to sink it 


H.SS. lockwasher die blank, die and 
the tool which produced it 


tool by which even the 
hardest materials are machined readily, 
accurately and economically. And without 
regard for their electrical characteristics. 

Because no heat is generated by the machining process no 
change is produced in physical properties of the material machined. 

Cavitron is designed and built by the Sheffield Corporation 
which has been manufacturing precision tools for 50 years. In 
Cavitron you get the accuracy, rigidity and ease of control char- 
acteristic of the highest American Standards. 


MACHINABLE MACHINING PRODUCTS 
MATERIALS OPERATIONS PRODUCED 
Hardened tool stéel ‘Drilling — boring Dies, steel and carbide 
Cemented carbides Contouring Engraving Machine and motor 
elements 
Ferrite Gormeniam Slicing and dicing 
. Electrical and electronic 
Cermets ceramics glass Tapping components 
= oxide Jewell bearings tools 
Precious stones quartz Tire moids—-carbide 
- inserts 


Carbide signet ring coining die with ae 


= finished ring and Cavitron tool 


in your own office the recent sound- 
slide film Machining the Unmachin- 
able." Here is Cavitron in operation. 

Write to Div. 41—THE SHEFFIELD 
CORPORATION, Dayton I, Ohio, U.S.A. ae 9 


urement for mankind 
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Have a Sheffield engineer show you 


servo 


cuts holes of varying sh 


_in a plastic extrusion die. 
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“You mean °15,000 a year salvaging dust?” 


That’s just what we mean! Many of our customers community relations. And Pangborn offers a com- 
are clearing $15,000 a year and more from valuable plete line of collectors for all jobs. 

material reclaimed by Pangborn Dust Control. Why not discover how you can profit from Pang- 
Efficient Pangborn Dust Collectors trap dust at the born Dust Control? Write for Bulletin 922 to 
source, gather it ready for resale, re-use or disposal. PANGBoRN Corp., 2200 Pangborn Blvd., Hagers- 
As a matter of fact, users of Pangborn Dust Control town, Md. Manufacturers of Dust Control & 
have made $20,000, $36,000, even $75,000 a year Blast Cleaning Equipment. arise 
in salvaged dust, depending on the value of the s 


dust collected. P 
What’s more, Pangborn gives you other benefits anabor nm 
of lower housekeeping costs, longer machinery life, CONTROLS DUST 


higher employee efficiency and better employee and 
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For piping systems that 
can’t be anchored, use ZALLEA 


HINGED EXPANSION JOINTS 


Piping systems like the one in this 63,750 bbl/day catalytic 
cracking unit, one of the world’s largest, at Gulf Oil Corp. 
Girard Point Refinery, have to be entirely self supporting. The 
entire cracking unit... reactor, regenerator and all connect- 
ing lines . . . is suspended in a huge structural steel framework, 
counterweighted to keep the system in balance, and fitted 
with Zallea Hinged Expansion Joints to provide vital flexibility 
plus support for the reactor. 


In the 150 ft. air supply line, all thermal movement of the piping 

is absorbed by angular displacement in three 42’ dia. Zallea Hinged 

Expansion Joints. Start-up air in this line is at 1000°F. Under 
operating conditions it is delivered at 250°F, 25 psig. 

Two 50” dia. Zallea Hinged Expansion Joints in the spent catalyst 
line carry fluidized cracking catalyst at 950°F, 13 psig. 

Since this cracking unit first went on stream, these Zallea Expansion 

Joints have given completely trouble-free service. 


Process piping of any kind can be fully protected with one or more 
Zallea Expansion Joints. From the complete Zallea line you can select 
the expansion joint or combination of expansion joints best suited 

to your particular problems. 

Get the complete story in our new 72-page manual. Write today, on your 
company letterhead, for your copy of Catalog 56. Zallea Brothers, §:( 
Locust Street, Wilmington 99, Delaware. 


expansion joints 
Zallea Brothers + Wilmingtun 99, Delaware 
World's largest manufacturers of expansion joints 
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REPLACING A GROOVED PIN... 
in this application, Rollpin 
serves as a step pinina 
ratchet wrench adaptor. With 
its light weight and high shear 
strength, Rollpin functions 
perfectly . . . cuts assembly 
costs. 


REPLACING A KEY... Rollpin 
demonstrates its ability to do 
away with precision toler- 
ances, in this heating system 
damper arm. Faster, cheaper 
and more satisfactory than 
previous assemblies. 


REPLACING A RIVET SHAFT... . 
Rollpin serves as an axle for 
the sparkwheel of a cigarette 
lighter. No riveting or thread- 
ing necessary . . . faster as- 
sembly. Note flush, clean fit. 


REPLACING A COTTER PIN... 
Rollpin assembly time is 
shorter, service life ten times 
longer. Vibration-proof flush 
fit. Easily removable. 


REPLACING A SET SCREW... . to 
fasten automobile brake han- 
dle a short length Rollpin is 
self-retained in the hand grip 
but can easily be driven into 
over-drilled hole in shaft for 
simple handle removal. 


REPLACING A CLEVIS PIN... here 
Rollpin holds firmly in clevis, 
permits free action of moving 
member. Rollpin application 
shown is the plate of a home 
workshop tool. 


REPLACING TAPER PINS .. . in 
the assembly of precision dif- 
ferentials eliminated cost of 
taper pin reamers and the en- 
tire reaming operation. Roll- 
pin costs less than a taper pin 
and installation is cheaper. 
They remove easily. 


$ 


REPLACING A HEADED PIN... in 
’ this hinge pin application, 
Rollpin is simply and inexpen- 
sively driven in place, greatly 
YU reducing assembly costs. Con- 
© stant spring tension holds 
Rollpin firmly in place .. . 
eliminates loosening of hinge 
due to wear. 


REPLACING A HUB ONAGEAR... 
Rollpin, self-retained in shaft, 
is simply snapped into mold- 
ed slot to position sintered 
gear. This application, by an 
office equipment manufac- 
turer, effects major savings in 
assembly. Rollpin’s high shear 
strength is particularly valu- 


able here. 


REPLACING A DOWEL PIN... 
Rollpin is used here to pre- 
vent rotation of a thrust bear- 
ing. No reaming, no special 
locking. Easily removed. 
Lowest possible dowel pin 
cost. 


REPLACING A BOLT AND NUT... 
Rollpins act as fasteners and 
pivots for the linkages in this 
electric welder. Rollpins may 
be used with a free fit in outer 
or inner members depending 
upon product design require- 
ments. 


REPLACING A RIVET... Rollpin 
serves as guide shaft for 
spring-loaded electrical inter- 
lock contacts: This electrical 
equipment manufacturer re- 
ports that rivet failure pre- 
viously occurred at the 
clinched end under normal 
operating impact and vibra- 
tion. 


WHERE CAN YOU USE 
THIS SIMPLE FASTENER? 


Rolipin is the slotted tubular steel pin with chamfered ends 
that is cutting production and maintenance costs in every class 
of industry. 

Drives easily into standard holes, compressing as driven. 
Spring action locks it in place—regardless of impact loading, 
stress reversals or severe vibration. Rollpin is readily remov- 
able and can be re-used in the same hole. Made in carbon steel, 
stainless steel and beryllium copper. Write for samples and 
information, ELASTIC STOP NUT CORPORATION OF AMERICA, 
2330 Vauxhall Road, Dept. R47-411, Union, New Jersey. 


ATION OF AMERICA 
NION, NEW JERSEY ae 


0 pin rep rs 
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ELASTIC STOP NUT CORP! TRADE MARE 


Sections of UNITRACE In the new shape can 
be easily and quickly joined by the weld 
and patch method (top). And a brand new 
UNITRACE flange—with product and steam 
passages cast as integral parts of the flange 

tallation of valves (center) and 


other “flanged connections (bottom). 
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Want to save money on steam-traced 
piping? Here’s good news for your 
pocketbook! ALCOA® UNITRACE 
has a new cost-cutting shape ...a 
round section matching standard pipe 
shapes ... available in 1%”, 2”, 3” 
and 4” sizes. 

With steam and product passages 
extruded in a single unit of light, 
strong, corrosion-resistant Alcoa 
aluminum alloy 3003-F, UNITRACE 
completely eliminates the cost of ex- 
ternal steam jackets or tracer tubes. 
And the new UNITRACE shape 
makes possible these extra savings: 


Lower cost per foot .. . total volume 
of metal is less; material costs are 
lower. 

Easier, faster joining . . . new config- 
uration (with exterior grooves for 
quick steam passage identification) 


| ALCOA 


ALUMINUM 


THE ALCOA HOUR 
revevision’s rincst tive today! 
ALTERNATE SUNDAY EVENINGS 


Write for this FREE BOOKLET! 
This new, illustrated booklet con- 
tains complete engineering, speci- 
fication and fabrication data on 
ALCOA UNITRACE in the new 
shape. It’s your guide to low cost 
heated transfer lines. Write for it 
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steam traced 


makes mating and joining fast and 
simple to cut installation costs. 


Less external heat loss . . . improved 
internal heat transfer . . . the new 
design reduces area for external 
radiation loss. 

The natural corrosion resistance of 
aluminum makes UNITRACE ideal 
for handling naval stores, molten sul- 
fur, ammonium nitrate solutions, 
glacial acetic acid, fatty acids, tar, 
pitch, wax, urea and similar products 
which normally require heated trans- 
fer lines. 

Find out today how you can use 
ALCOA UNITRACE to cut costs 
and improve efficiency of your heated 
transfer lines. Call your nearest Alcoa 
sales office, or write Aluminum Com- 
pany of America, 908-J Alcoa Build- 
ing, Pittsburgh 19, Pennsylvania. 


outside wall area, external 
for lower cost per foot. 
Internal heat transfer 
(@) 
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For better molded products... 


CASH STANDARD type 1000 VALVES 


keep mold temperatures in the “Safety Zone” 


In the production of molded parts, uniform quality is assured through careful control of 
(Tt) time, temperature, pressure and other factors in the molding cycle. aap 
E] A leading producer of precision molded plastics parts is General Electric Company's + 
Plastics Department, Decatur, Ill. On G-E's compression molding machines, almost 200 Cash 
Standard Type 1000 Reducing Valves are in use, keeping mold temperatures constant by con- 
trolling the steam supply. 
Donald F. Thompson, G-E's Supervisor of Plant and Facilities Engineering, says: ‘‘For our 
particular application, where we use a large number of reducers, it is essential that the initial 
cost and maintenance cost be held to a minimum. We have found that Cash Standard 1000's 


~ 


Ut 


— : have done the job very effectively.” 
ae a The unique construction of this valve provides high capacity and accurate control of 
ri | steam, water, air, oil and most gases and chemicals. Exclusive streamlined inner valve eliminates 
Wry turbulence; flow through valve housing is in a straight uninterrupted line; an aspirating effect 


controls valve opening by amplifying slight pressure changes into large valve operating forces. 

What's your control problem? Contact the Cash Standard control specialist in your 
area for more information on this unusual valve and other Cash Standard control products, or 
write Dept. C. 


STANDARD 


W. Cash Co. and Its roma Cash Standard Stacon Corp. 
P.O. Box 551 


Pressure, Hydraulic, Temperature, Process ond Combustion Controls 


CASH 
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HOFFMAN COOLANT FILTRATION SYSTEM 


“achieves oreat savings on honing operations at BENDIX AVIATION! 


Engineers at Bendix Aviation Corporation, Pacific Division, found that oil used in the honing of aircraft 
hydraulic cylindrical barrels quickly became saturated with small particles. Efficiency was being pushed 
down by scratches in the bores of the barrels, by the need for continual trueing of honing stones and by 
production loss and re-working. At the same time, costs were being pushed up by the replacement of 
honing stones and oil solution—100 gallons a month—as well as by re-work expense. 


Hoffman engineers recommended a central pressure filter system to treat the coolant from seven hones, 
with a combined flow rate of 25 g.p.m. The tiny particles are continuously filtered out by an inexpensive 
filter medium which is easy to replace. As a result, Bendix Aviation is making substantial savings on 
honing oil and stones . . . production has been increased . . . and far fewer pieces have to be re-worked. 


On the basis of 250 working days per year, the installation had paid for itself within 16 months! 

Hoffman ‘‘custom” filtration equipment has added efficiency and cut expenses in many types of industry. 
Wouldn't it be well worth your while to look into the impressive savings a Hoffman filtration system could 
bring you? Write for Case Study No. 7, Bulletin M-129. 


woustriat. Fictrarion owision U.S. HOFFMAN MACHINERY CORPORATION me, rourtn avenue, new york 3, NY. 


INDUSTRIAL FILTRATION DIVISION Machine Too! Coolant Clorifiers—Flotation, Mechanical. and Magnetic. Lubricating and Insulating Oil Conditioners, 
Filters, and Vaporizers, Solvent Recovery Systems—Vacuum Stills and Filters. ORONANCE EQUIPMENT DIVISION Special Pneumatic Conveying Systems. 
High Efficiency Centrifugal Separators, Stationary and Portable Vacuum Cleaning Equipment. Process Equipment. Pneumatic Systems for Radioactive 
Materials. AIR APPLIANCE DIVISION Multistage Centrifugal Blowers and Exhousters. Pneumatic Conveying Equipment. Industrial Vacuum Cleaning= 
Portable and Stationary Systems, ‘Continuous Metal Strip Driers. ‘“‘Smoothilow'’ Fittings and Tubing 
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do your drawings 
oon do justice to 
your designs? 

=~ 


It takes a sharp drawing to sell a sharp idea 
- —and you're halfway there when you pick up an 

\ ~~ EAGLE TURQUOISE drawing pencil. No pencil on the 
market can match TURQUOISE for reproduction! 

For one thing, TURQUOISE is tops for uniform grading. be 
17 scientific formulas guarantee exactly the blackness 

you want—from every pencil, every time! You get a strong a 


needle point that just won't crumble—and stays sharp for 
» line after long line of unchanging 
width. You can’t beat it for smooth- 


ness, either—thanks to Eagle's 


exclusive "''Electronic’’ graphite. 
TURQUOISE makes your drawings look 
sharp—and you, too/ 


EAGLE “CHEMI * SEALED” TURQUOISE 
@ TURQUOISE DRAWING PENCILS: With 100% “’’Electronic’’ graphite. 17 grades, 6B through 9H. 


SELEANTEX: 


@ TURQUOISE CLEANTEX ERASER: ® TURQUOISE DRAWING LEADS: Fit any standard holder. Grades 5B through 9H. 
Super-soft, non-abrasive rubber. 


waor use EAGLE TURQUOISE 3379 


® TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


are the largest-selling in the United States / 


EAGLE PENCIL COMPANY NEW YORK LONDON +© TORONTO +© MEKICO SYDNEY BOGOTA 
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a new development 

in atomic power 

HIGH TEMPERATURE 
TEST FACILITY 


At Bettis Atomic Power Division, engineers are design- 
ing and developing a zero-power pressurized water test 
reactor known as the High Temperature Test Facility. 
How to measure the precise relationship between tem- 
perature and reactivity in pressurized water moderated 
reactors has been a problem facing scientists and engi- 
neers. This new facility will improve the theoretical 
understanding of the physics behavior of such a reactor 
with changes in temperature. 

One of the key engineering problems in the design 
of this facility is the need for rigorous temperature con- 
trol in the moderator system which will supply a precise 
temperature environment to the zero-power core. 

Engineers must also design into the reactor vessel 
enough flexibility to allow it to hold experimental reactor 
cores of varying sizes. The vessel itself should have suf- 
ficient wall penetrations to allow accessibility to the 
core for special instrumentation. 

This facility will be constructed to meet the rigorous 
standards for reliability and safety established for the 
nuclear industry. 

This is only one example of the challenging work 
conducted here. We welcome inquiries from engineers 
interested in the excellent careers offered b:'| he new 
and growing nuclear power industry. Please send your 
résumé to: Mr. M. J. Downey, Bettis Atomic Power 
Division, Westinghouse Electric Corp., Box 1468, Dept. 
A-199, Pittsburgh 30, Pa. 


BETTIS ATOMIC POWER DIVISION 
Westin ghouse 
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Refractories...to surpass metals 


What material combines a// the following properties? Cor- 
rosion resistance so that it is not wet by molten aluminum, 
and resists attack by most acids; abrasion resistance that 
prevents wear by both high velocity particles and sliding 
heavy masses; the ability to withstand temperatures to 
3000° F; hot strength so high that at 2450° F its modulus 
of rupture 1s 5600 psi? 

What material combines all these properties? Obviously 
not a metal, not even a cermet. It is one of Carborundum’s 
special refractories — REFRAX® silicon-nitride-bonded sili- 
con carbide. This material can be precisely formed to 
tolerances of +0.005 in./in. with external and internal 


CARBORUNDUM 


Registered Trade Mark 


PUMP HOUSING is made precisely 
and accurately from REFRAX® silicon- 
nitride-bonded silicon carbide. It is 
used in handling chemical abrasive 
slurries where corrosion resistance is 
most important. 


threads. Finish resembles that of a cast iron part. 
Your high temperature problem, no matter how com- 

plex it may be, can almost certainly be solved with one of 

the scores of super refractories by Carborundum. For 


assistance, write for these three booklets: 


MAIL THIS COUPON TODAY —-—————- 


Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. 197 


Please send me: 
|_| Current issue of Refractories magazine on REFRAX® 


(| Reprint of article in Product Engineering, Feb. ‘57 entitled ‘‘Nitride- 
bonded silicon carbide bridges gap between metals and ceramics”. 


Bulletin on REFRAX® 


Tithe 
Company 
Street 
Lone State 
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Another Example of How to Save Time and Money 
When Handling Powdery and Granular Materials 


Eckhart Milling Company Incorporates 
Pneumatic Conveying Into Existing 
System, Using Miehle-Dexter 
High-Pressure, Small-Cube Blowers 


Converting manual and mechanical methods of handling 
powdery and granular materials to a pneumatic system need 
not involve major revisions in plant layout. 

Good examples are the time- and money-saving pneu- 
matic handling installations at Eckhart Milling Co., 
Chicago. Des:gned and installed by Eckhart at the insti- 
gation of J. N. Chisam, Vice President of Production, the 
conversion employs five high-pressure, small-cube, light- 
weight Miehle-Dexter 3-Lobe Rotary Positive Blowers. 
The exclusive design features of the M-D Blowers enabled 
Mr. Chisam to plan the installation in a minimum of 
space without majorly disrupting the existing plant layout. 

A variety of materials can be conveyed by M-D Blowers. 
The complete Eckhart story may suggest a money-saving 
pneumatic conveying installation in your plant. May we 
send it to you? 


he. 3 


COMPACT UNDER-TRAILER TWO-STAGE BLOWER 
UNIT UNLOADS FLOUR TRUCK IN 1% HOURS 


The compactness of pneumatic conveying installations using 


M-D Blowers is illustrated by this under-trailer two-stage unit, 
which includes a rotary air valve and a 30 hp. motor. The com- 
bined weight of the two M-D Blowers is only 325 Ibs. compared 
with the 1300 Ibs. of the two blowers used in a previous truck 
installation. Capable of operating at pressures up to 12 psig, the 
first-stage blower handles 225 cfm at 7 psig with an operating 
speed of 2100 rpm. The second-stage blower discharges at 18 
psig. The trailer can be unloaded in about 14% hours. 


MIEHLE-DEXTER DIVISION, RACINE, WIS. » TELEPHONE MELROSE 4-5521 + Another Product of MIEHLE-GOSS-DEXTER, Incorporated 


144 -SEPTEMBER, 1957 


LOADING TIME REDUCED 58% 


The flour truck is now loaded 
pneumatically in 50 minutes. 
Formerly 2 hours were required 
with a screw conveyor. The 
single-stage M-D Blower, oper- 
ating at 1900 rpm, delivers 320 
cfm at 9 psig. 


BRAN BIN EMPTIED IN 30 MIN. 
Bran is pneumatically loaded in- 
to freight cars by this two-stage 
M-D Blower unit similar to the 
truck installation. Bins are now 
emptied in 30 minutes. Formerly 
2 men were required on each 
of 3 shifts. 


Important advantages 
in pressure range, 


ROTARY POSITIVE 


MECHANICAL 


size, weight, 


cost, service! 
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PACKAGED UNITS 
to 50Tons 


OPENS 


PACKAGED, _ 
IR CONDITIONIN 


No question about it. The new 50-tonCurtis pckaged 


ai ‘conditioner will open a new sales frogf for you. 
4, 
». Architects, engineers and owners prefer paCkaged units 


for important reasons: 


® Big package units are line assembled— 
does away with expense of field labor. 
Assures a BALANCED SYSTEM. 


® Packaged units are easier to install— 
up to 100 tons— 


take up less space. 


® Cuts down installation problems and il 
With all controls in single panel box for easier access and 


ee © greater protection! Four step capacity control—unloaded 
starting available. Particularly desirable where year ‘round 


conditioning of multiple individual rooms is required. 


REMEMBER, every Curtis unit is complete line of air conditioning 
COUN, backed by a solid 103 years of ex- equipment—nationally advertised to 
oO . . 
P 4 perience and skill. Curtis offers a help you sell, 
REMEMBER... 
oO, MANUFACTURING COMPANY 
REFRIGERATION DIVISION 
1940 Kienlen Ave. St. Louis 20, Mo. 
- OUR 103rd YEAR cule 
t 
New Curtis Packaged, Air 
Cooled, Air Conditioning 
Units, 3 thru 7% tons. Resi- 
deatial and commercial Condensing Units up to 100 Air Handling Units, Cooling Towers and 
applications. tons. F-12 of F-22. Evaporative Condensers to match, 
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“Engineers —here’s how the first application of 


BILL FOX, Convair's Senior Project Engineer on 
the F-102A, was graduated from the University of 
Virginia (BSME) in 1943. He has been with 
CONVAIR-SAN DIEGO since graduation, except for nine 
months with the U.S. Air Force. His success at 

Convair underscores the career opportunities 
for engineers at this “young man’s company.” 


‘Area Rule’ made our Convair F-102A supersonic!” 


“A prototype of the F-102, Convair's unique delta-wing 
interceptor, was being tested. While design changes 
were being evaluated, our aerodynamics group at 
CONVAIR-SAN DIEGO recommended the application of a 
new N.A.C.A, theory — ‘Area Rule’ — that would reduce 
the airplane's drag in the transonic range... push its 
speed beyond Mach 1. 

“We put models through exhaustive wind tunnel tests. 
Mock-ups were built, checked and re-checked for con- 
struction details, A prototype based on the new ‘aero- 
dynamic recipe’ was ordered, Then, in just 117 days, a 
new airplane — the Convair F-102A — was completed. 
Its wasp-waisted appearance reflected the first applica- 
tion of ‘Area Rule’ — made the F-102A supersonic. 

“Important as this project was, it represents only one 
of the many creative assignments being solved at 
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CONVAIR-SAN DIEGO—on projects like our F-102A Inter- 
ceptor and Convair's 880— world’s fastest Jetliner. 

“You will like this diversity of activity, and the Convair 
atmosphere, where you see and feel accomplishment. 
You will enjoy living in beautiful, smog-free San Diego. 

“For greater career opportunity, for stimulating diver- 
sity — for your future's sake — write for more information 
about CONVAIR-SAN DIEGO today!” Write Mr. H. T. 
Brooks, Engineering Personnel, Dept. 69H. 


SAN DIEGO 
3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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for 
analog computer 
readout: 


modern, compact, mobile 


SANBORN 
CONSOLE RECORDING SYSTEMS 


Up to eight problem variables can be recorded in inkless, permanent, 
rectangular-coordinate tracings — with Sanborn’'s improved six- and eight- 
channel 156-, 158-5490 Console Systems. Less than four feet high and about 
two feet in width and depth, these Systems are completely mobile and de- 
signed for maximum operating convenience, Controls and indicators on the 
sloping top panel include individual-channel attenuation, position, balance, 
sensitivity and stylus heat adjustments; switch for turning off B + of output 
amplifiers; chart drive motor switch (can also be remotely controlled); code 
marker and or one-second interval timer stylus switch. The Recorder unit, 
either six or eight channels, features paper loading from the top, and nine pre- 
cisely controlled speeds from 0.25 to 100 mm sec. Four dual-channel DC Driver 
Amplifiers of current feedback design are housed below the Recorder, and are 
mounted on a chassis which may be withdrawn for inspection. 


Electrical specifications of the Console Recording Systems include a basic 
sensitivity of either .01 volt/chart division (5490 types) or 0.1 volt chart division 
(5495 types); linearity of 1%; drift less than 1 2 chart division, hour (5490), less than 

1 20 chart division, hour (5495); flat frequency response to 20 cps, down 3 db at 60 cps 
for all amplitudes to 5 cm peak; either single-ended or push-pull input signals a 5 
meg. impedance (each input lead to ground) 


Further technical data, prices 
and delivery information — on 
the 5490 5495 Console Record- 
ing Systems and two- to eight- 
channel 5475/5480 Systems 
are available on request 
from your Sanborn Sales- 
Engineering Representa- 
tive or the Industrial 
Division in Waltham, 


VER SAR \ 


Wav 


A useful companion instrument is the new Sanborn Model 183 Programmer, de- 

signed to provide a connecting link between an analog computer and the Console Record. 

ing System. Shown mounted at the top rear of the Sona the Programmer operates 

the Console in the following automatic sequence: turns recorder drive on—feeds calibra- 

tion signals to all channels — reads initial DC levels of computer —closes contacts to start 

computer problem — records computer output for a preset chart length —turns off recorder 
drive and resets itself for another cycle. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 


M 
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Newest Design in Small Steel Globe, Angle and Check Valves 


(patented) 


Save Money 
for This Power Plant 


Central Illinois Electric & Gas Co.'s ex- 
perience with Lip-Seal valves is typical. 
Since 1952, this patented Crane small steel 
valve design for high-pressure /high-tem- 
perature service has saved this utility many 
dollars. 

Shown is a 3-valve installation at 
Sabrooke Station in Rockford on 900 psi 
steam lines to the ash removal system. In 
more than 5 years on this tough service, 
none was given more than minimum routine 
maintenance—never any attention to bon- 
net joints. 

On other severe services as well, the plant 
is aware of the continuous good perform- 


Crane Lip Seal Bonnet Valves 


ance and easy care of Lip-Seal valves. More 
are being installed as other makes give out. 

Lip-Seal design features a strong, non- 
freezing screwed bonnet joint that holds 
pressure load, with a peripheral weld for 
tightness only. Weld grinds off easily and 
repeatedly without damaging joint. 

Improved disc-stem connection mini- 
mizes vibration... provides pilot guiding 
for the disc. Stellite seating surfaces with- 
stand temperature, corrosion and erosion. 
Globe, angle and check patterns; 1500- and 
2500-pound classes. Sizes % to 2 inches. 
Get full information from your Crane 
Representative. 


Literature on Lip-Seal 
valves supplied by your 
Crane Man, or write to 
address below. 


CRAN E vatves & FITTINGS 


PIPE © PLUMBING © KITCHENS *© HEATING * AIR CONDITIONING 
Since 1855 — Crane Co., General Offices: Chicago 5, Ill., Branches and Wholesalers Serving All Areas 
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anted to he alone: 
man lo explore space: 


yee the various gases in the earth’s atmosphere, 
argon is one of the rarest—and most uncongenial. It is 
such a poor mixer that it is never found in chemical 
eombination with other elements. 

But scientists at LINDE reasoned that, because argon 
doesn’t combine with other elements, it could be effec- 
tively used to protect other materials from impurities 
and contamination. 

Today, LINDE argon protects the tiny filaments in 
ee electronic tubes, helping to make rocket and jet plane 


1 


mechanisms, radar, and your television set operate 
dependably. In the welding of metals for use in rock- 
ets, missiles, and aircraft—or in the production of 
titanium—argon is the “invisible curtain” protecting 
the metal from impurities. 

LINDE argon, 99.99+*+ per cent pure, is as close to 
you as the nearest highway or railroad track. A nation- 
wide, flexible distribution system assures satisfaction 
of argon requirements for the factory or the laboratory 
—in any volume, whenever and wherever needed. 

For more than 50 years, LINDE has been extracting 
gases from the atmosphere... finding better methods 
for their practical use. If your industry, plant or shop, 
has a special problem involving the use of argon, oxy- — ? 
gen, or nitrogen, or the equipment they require, LINDE 
can help you. For specific information, call or write 
your nearest LINDE office. 

LINDE COMPANY, Division of Union Carbide Cor- 
poration, 30 East 42nd Street, New York 17, N.Y. 
Offices in other principal cities. In Canada: Linde 
Company, Division of Union Carbide Canada Limited. 
The terms “Linde” and “Union Carbide” are registered 


trade-marks of Union Carbide Corporation. 


Hou Would YOU Produce This Part 
With No Machining ...No Scrap Metal? 


PARKER 
SALES ENGINEERS 


CHICAGO 49, ILL. 
Ollie J. Berger Company @ 2059 East 72 Street 


CINCINNATI 14, Ohio 
William 1. Broxterman @ 2430 Central Parkway 


DETROIT 35, Mich. 

Hodgson-Geisler Co. @ 18917 James Couzens 
GIRARD, Penne. 

Daniel F. Marsh @ 35 Chestnut Street 
WILTON, Conn. 

Girard L. Palmer @ Belden Hill Road 
SYRACUSE, N. Y. 

J.C, Palmer @ 712 State Tower Bida 
BELLEFONTE, Penna. 

Warren G. Olson @ 420 East Linn Street 
LONG BEACH 11, California 

R. W. Fletcher @ 2803 Loomis Avenue 
PHOENIX, Arizona 

Fred B. Larsen @ 6108 North 11 Avenue 


ST. LOUIS 6, Missouri 
Frank May @ 4378 Lindel! Bivd 
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Can't be done? Parker did it . . . sharp internal corners, 
lateral holes, chamfers, flanged end and all . . . by fast, low- 
cost powdered metal pressing and sintering. No subsequent 
machining ...no scrap-metal loss. Just think of the savings 
compared with conventional machining methods. 

In addition to these inherent cost savings, Parker-engineered 
Powdered Metal Parts offer a wide choice of tensiles, ductility, 
density, impact resistance and other physicals. Tooling-up is 
done quickly and at relatively low cost. 

It will pay you to check on the economies and design possi- 
bilities of Parker-engineered Powdered Metal Parts. Just call the 
nearest sales engineer listed here or write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 


die castings 


ALUMINUM and ZINC 


POWDERED METAL PARTS 
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available in 24 Sizes .. . 8 Coil Selections. 150 Ratings 
from 100, 000 to y 500, 000 BTU/hr 


HEAVY-DUTY COIL. 
Tapered steel fins 
bonded to |" wrought 
iron pipe—with in- 
ternal steam distrib- 
uting pipe—solder 
dipped for permanent 
bond and corrosion 
resistance. 


Solve your space heating problems with Westinghouse- 
Sturtevant Industrial Heaters. Eliminate cold, drafty 
conditions caused by excessive cold infiltration through 
leakage or exhaust. 


Two Types With Wide Applications: 
GENERAL PURPOSE HEATER... For manv- 


facturing areas, warehouses, garages, commercial 
buildings —with standard non-ferrous heating coils. 


HEAVY-DUTY HEATER .. . For continuous-duty 
high-pressure systems, or industrial process work 
—with wrought iron heating coils. 


The compact packaged engineering of every Westing- 
house-Sturtevant Industrial Heater provides units for 


WESTINGHOUSE 
AIR HANDLING 


you Caw BE SURE...1F 


Westinghouse 


MECHANICAL ENGINEERING 


2,000 to 25,000 CFM each 


1. Proven, Westinghouse-manu- 
factured extended surface heating 
coils good for continuous opera- 
tion up to 200 psig. 


2. Die-formed casings with 
rounded corners eliminate acci- 
dents and dirt catching pockets. 
Front and back panels easily re- 
movable. 


3. Multiple louvered outlets for 
efficient distribution of heated air. 


«Self-aligning, grease-lubricat- 
ed ball bearings mounted outside 
casing, readily serviceable. 


5. Face and by-pass dampers 
permit continuous air circulation 
to maintain uniform tempera- 
tures, 


NOTE: Louver type mixing box 
accessory permits introduction 
of fresh air for make-up and ven- 
tilation, with or without filters, 


mounting on floor, walls, or suspended from ceilings, 
In short, they can be placed where they will do the most 
good, and can be relocated to meet any change in plant 
layout. 

Every unit is backed with a Westinghouse exclusive — 

one warranty. Only Westinghouse makes all principal 
components—Fans, Heating Coils, and Motors, You 
can get unit engineering and single equipment respon- 
sibility. 
MORE FACTS? To find out how to solve your par- 
ticular heating problem, call your Westinghouse-Sturte- 
vant Sales Engineer . . . he is the “Man With The Facts”’ 
on heating, air handling, and electronic air cleaning... 
or fill in coupon below. 


™} Westinghouse Electric Corp. 
Sturtevant Division, Dept. 1A 
Hyde Park, Boston 36, Mass. 


' Please send more information on your Industrial Heaters. 


NAME AND TITLE 


COMPANY. . 
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HAVE YOU RESERVED 
YOUR COPY OF THE 
1958 MECHANICAL CATALOG? 


Now is the time to make sure you will have the New MC available for product 
specifying all during 1958. 


HERE’S what this one volume contains: 


@ New Mechanical Engineering Recruitment Guide 


@ Names and addresses of over 3,500 manufacturers—all the known suppliers of 


@ Over 5,000 engineered products—equipment, parts and materials 


@ Over 330 pages of manufacturers’ product catalogs and specifications including 
pholographs and detailed drawings 


Codes, Standards, Periodicals, and 


@ 20-Page catalog of ASME publications: 
Books. 


whose catalogs are filed in MC appear first 
under each heading, their names in bold face. 


You'll find MECHANICAL CATALOG easy 


to use because it is edited exclusively for you, 


the mechanical engineer, by mechanical engi- 
neers. 


Every product category known to be of in- 
terest to you is alphabetically listed and cross- 
listed in the Directory. 


Under each primary listing you'll find the 
names and addresses of manufacturers. Those 


Page numbers lead you straight to their 
specifications in the catalog section. 


This new edition of MECHANICAL CATA- 
LOG (the 47th) is as up-to-date as exhaustive 
checking with both manufacturers and engi- 
neers can make it. We think you'll find it 
one of ASME’s most valuable services and 
one of your most useful reference sources. 


Mr. C. E. Davies, Secretary 


Please send me my copy of the 1958 Mechanical Catalog. 
have not previously requested a copy. 


If you have nol already requested your copy, 
fill oul and mail the coupon promplly. 


Name 


| Title 
os ! Company 


Business Address 


Principal Product or Service 


of Mechanical Engineers 
99 West 39th Street, New York 18, N. Y. 
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PYC PIPING 


PUBLISHED BY TUBE TURNS PLASTICS, INC. « LOUISVILLE 11, KENTUCKY 


| 
| 


DRAIN LINES NOW PERMANENT. Former steel drain pipe 
and fittings on this pickle rinse tank oxidized quickly. . lasted 
about a month. Replacement with PVC pipe and ttp fittings 
stopped this costly maintenance. Line is 2”, schedule 80. 
Courtesy North Electric Company, Galion, Ohio. Contractor: 
Charles Hoffman Co., Mansfield, Ohio. 


FIRST ALL PVC LIFT CHECK VALVE. Over 4 million cycles 
in 10% sulfuric acid solution and this valve still shows no 
sign of wear! Made of unplasticized PVC, it provides 10067 
flow area and may be installed in either vertical or horizontal 


position. Write for folder TTP 150. 


THE FULL LINE... NEARBY. Your Tube Turns Plastics’ 
Distributor can deliver promptly from the complete line of 
ttp injection molded fittings, flanges, valves, solvent 
cement and thread lubricant. This one source can meet all 
of your requirements. 


‘2 2 
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6 
~ ~™ 
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~> ~ 
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FLOW TEMPERATURE (*F) 


HOW TO SUPPORT PVC PIPE. This chart gives recommended 
support spacing for PVC pipe of different schedules and sizes. 
Full explanation of this procedure and other valuable applica- 
tion data are given in booklet TTP 119R, free on request, 


Leading Manufacturer of Injection Molded Polyvinyl Chloride 
Pipe Fittings, Flanges and Valves 


TUBE TURNS PLASTICS, INC. 


Dept. P-9-D, 2929 Magazine St. + Louisville 11, Kentucky 
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BOOKS ON THE USES AND PROPERTIES OF METALS 


METALS ENGINEERING—DESIGN 


This volume discusses the essential properties which need to be evaluated by the design engineer in his selection 
of one material over another. Comprising 48 sections and written by 43 well-known authorities, it deals with 
the over-all problem of selection of material and takes up such specific items as high temperature considerations, 
plesticity, residual stresses, vibration, fatigue, shot peening, cold working, nitriding, fame strengthening, impact, 
corrosion, non-destructive testing, surface finish and mass production, and design theory and practice 


Consult | Contents: Part |—Selection of Material. Part Il—Significance of Mechanical Property Data. High Tempera- 

ture Considerations in Design of Power Plants and Petroleum Heaters. Plasticity. Residual Stresses. Vibration. 

lthete 3 Fatigue Characteristics. Types of Stress. Stress Range. Method of Testing. Physical Properties. Surface 

} the Finish. Fillets, Oil Holes, and Keyways. Grain Flow. Shot Peening. Cold Working. Decarburization 

of Case Carburizing. \Nitriding. Metallic Coatings. Flame Strengthening. Riveted Structural Joints. Bolted 

ASME Joints. Press-fitted Assembly. Welded Structural Joints. Over-Stressing and Under-Stressing in Fatigue. 

HANDBOOK Wear. Impact. Part Ill—Mechanical Factors Influencing Corrosion. Part |V—Non-destructive Testing. 

Magnetic-particle Inspection. Ultrasonic Testing and Inspection. X-Ray Examination. Electrical Methods. 

Core-loss Principle. Magnetic and Electromagnetic Methods. Part V—Designing for Production. Surface 

Finish Requirements. Part Vi-—Design Practice and Theory. Elements of Theory of Elasticity. Theories of 

Failure. Working Stresses. Experimental Design. Strain Gages. Brittle Coating. Photoelasticity. Plates 
and Shells. Magnesium. Aluminum 


1953 $10. 


ENGINEERING TABLES METALS PROPERTIES 


generally recognized as Standards, that are often ane sane in 
wanted by engineers and technicians but are not ASTOA conver 
commonly found in handbooks. aluminum alloys, tin, magnesium, etc. Tabulated 
Contents: Bar Stock and Shafting. Conversion under each of the more than 500 metals listed in 
Factors. Formulas for Stress and Strain. Prop- such information as the chemical composition of 
erties of Sections and Cylinders. Bearings the metal; its brittleness, heat treatment and other 
Bearing Load Analysis. Spur Gears. Helical characteristics; its industrial uses; treatment tem- 
and Herringbone Gears. Bevel Gears. Worm peratures for forging, annealing, quenching, etc., 
Gears. Cylindrical Fits. Standard Tapers. such technological properties as recrystallization 
Keys and Keyseating. Bolts. Counter-bores temperature and hot working temperature, and 4 
Screw Threads. Slots. Serrations and Splines. great deal of other pertinent information. Addi- 
Nuts. Pins. Snaprings. Washers. Wrench tionally, there is material on end-quench harden- 
Openings. Springs. Aircraft and Mechanical ability which shows the relative depths to which 
Tubing. Pressure Tubes. Pipe. Pipe Threads various carbon and alloy steels harden; and in- 
and Fittings. Electric Motors. Graphical formation on notch toughness, corrosion fatigue, 
Symbols. Welding. Gaskets. Hydraulic low- and high-temperature properties, and damp- 
Standards and Symbols. O-Rings. Packings ing, where it is applicable to the metal under 
Seals. Bibliography. consideration. 


1956 $12. 1954 $11. 


20% discount to ASME members 


ELEVATED. TEMPERATURE EFFECT OF TEMPERATURE ON THE BRITTLE BEHAVIOR OF 
PROPERIES OF: METALS with Particular Reference to Low Temperatures 
The twenty-seven papers in this book cover the following broad fields 
7 ‘le - Copy 1956 $5.50 $4.95° The evaluation of brittle failures in ships and engineering structures, criteria of 
metal behavior for design engineers, metallurgical and mechanical factors, 
Carbon Steels 1955 3.75 2.80 notched toughness test significance and reliability, and certain aspects of current 
Selected Super-Strength research, including new data on titanium, quenched and tempered steels at 
Alloys 1954 4.75 3.50°* high strength levels, and several types of cast irons. 
1954 $7.50 $5.65" 


Chromium Molybdenum 
Steels 1953 4.75 3.50° 
RELAXATION PROPERTIES OF STEELS AND SUPER. STRENGTH 


Each of these reports is 4 graphical summary of the ALLOYS AT ELEVATED TEMPERATURES 

elevated-temperature strength data collected. Each 
These tabulated data and graphical presentations summarize relaxation 

includes summary curves of tensile and yield strength, 
strengths for low alloyed Mo-, Cr-, and V-bearing steels with numerous other 
elongation and reduction of area, rupture, and odih 19 Cre aa h | 
creep retes, also deta sheets giving the chemical composition modifications; per cent Cr type steels with many compositiona 
variations; 4 number of superstrength alloys; and cast iron. Residual stresses 

composition, processing data, heat treatment, and 
for relaxation to 100, 500, 1000, and 10,000 hr tabulated in this Report are 

other pertinent information about the steels in- 
the main measure of relaxation strength. A lesser amount of data for 10-hr 

cluded in the respective surveys 

relaxation strengths is also given. The temperatures covered mainly range from 
750 to 1100 F with data at 1200 to 1500 F for super-strength alloys. Tabu- 
lated data also include chemical composition, heat treatment, mechanical 


THE AMERICAN SOCIETY OF properties at room temperature, and limited creep data. 

MECHANICAL ENGINEERS 1956 $4.00 $3.00" 
29 West 39th Street, New York 18, N. Y. * Prices to ASME members 
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GO FURTHER WITH QOUGL 


MECHANICAL 


_ ...a Challenging new field that 


offers ground-floor opportunities to qualified personnel 


Five years ago, there were less than 100 specialists 
programming big computers. It is expected that by 
1965, industry’s needs will exceed 100,000. 
Douglas Aircraft, a pioneer in this field, is rapidly 
expanding its computing operations. You will be 
trained while working with expert programmers. In 
Southern California, you can conveniently attend 
some of the nation’s leading universities offering 
specialized courses in computing. Advancement will 
be as rapid as your ability to apply your new talents. 


\ 


FIRST IN AVIATION 


Our computing engineers are involved in every 
phase of aircraft and missiles work... including 
many long-range commercial and military projects 
of vital importance. 

Programming requires an alert and logical mind 
and the ability to organize large projects without 
losing sight of details. If you have had formal train- 
ing in mathematics, science or engineering, your 
professional future at Douglas in programming can 
be unlimited. 


For complete information, write: 


JOHN LOWE 

CHIEF, COMPUTING 
ENGINEERING SECTION 
DOUGLAS AIRCRAFT COMPANY 
BOX K-620 

SANTA MONICA, CALIFORNIA 
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NIAGARA Aero HEAT EXCHANGER. 


WATER SAVING 


TROUBLE-FREE 
COOLING EQUIPMENT 


® Cools your jacket water for engines or 
process equipment or electric apparatus. 
Your closed system keeps free from dirt or 
maintenance troubles. You can cool air, 
gases, chemicals, plating baths, quench 
baths, welding machines, extrusion and 
drawing machines and hydraulic presses. 
You get real precise temperatures, save 
rejections, lower production costs. Use 
NIAGARA AERO HEAT EXCHANGER 
cooling with atmospheric air...saves water, 
pumping, piping and power; quickly saves 


its costs. 


Convenient Units Up 
To 30,000,000 BTU Capacity 


Write for Bulletins 
No. 120, 124 and 132 


NIAGARA BLOWER COMPANY 


Dept. ME-9,405 Lexington Ave., New York 17, N.Y 


District Engineers in 
Principal Cities of United States and Canada 


HEAR every word on the TELEPHONE 


wih BURGESS-MANNING 


Booth 


Now you can hear every word 
clearly over the phone—even 
right next to @ noisy machine. 
Burgess-Manning ‘‘HEAR- 
HERE” Booths are acoustically 
designed to provide an “‘isle 
of quiet” in the noisiest place. 
Ideal for manufacturing 
creas, hotels, stores, depots, 
shipping rooms, etc.—a model 
especially suited to each 
location. 


Different in many ways: 
@ No Noise—always quiet 

@ No Doors—always fresh air 
@ No Corners—to coilect dirt 
@ No Glass—to break 


PERFORMANCE GUARANTEED 
Architectural Products Division of 


BURGESS-MANNING COMPANY 


Manufacturers of 3-Way Functional 


Write for 
Catalog - Bulletin 


5986 Northwest Highway, Chicago 31, Illinois 


and Acoust-Booths for Telephoning 


Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE | INC. 


SECURITY...TOP WAGES... 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with 
leading organizations... Employer pays fee in many cases. 
Under the auspices of the Four Founder Engineering Societies 
and affiliated with other renown Engineering Societies, 
E.S.P.S. offers many years of placement experience in addition 
to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available. . . 
See a partial listing of available positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 


Offices In Major Cities In U. S. 


Chicago Detroit 
84 East Randolph St. 100 Farnsworth Ave 


Sen Francisco 
57 Post St 


New York 
8 West 40th St 
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UNDERWRIT 


1208 


FAIRBANKS-MORSE 
All new inside and out—new, rugged frame design 


EX PLOSION PROOF . . . for new, improved performance in all Class I, ME 
Group D, and Class II, Group E, F and G hazardous oh 


locations. 


Get full information . . . send for Bulletin 1200 on new Fairbanks- 
Morse line of totally enclosed, explosion-proof motors. Write today: 
Fairbanks, Morse & Co., Dept. ME-9, Chicago 5, Ill. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES » PUMPS » SCALES » RAIL CARS » HOME WATER SERVICE EQUIPMENT »« MAGNETOS 
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YOUR requirements and specifications may differ from 

those of the major oil producer who ordered this 

Posey Pressure Vessel for installation in South America. 
Posey Iron has been meeting the most exacting specifications 
in steel plate fabrication for almost half a century. 

Depend on Posey facilities and know-how for your pressure 
vessel requirements .. . any size, any metal. 


PRESSURE 


Posey Pressure Vessels are tested to 
considerable excess over specified working 
pressures. All meet ASME, API-ASME 
and API code requirements. Write for 
complete information without obligation. 


TANKS © DIGESTERS 
DREDGE PIPE @ STACKS 
STEEL PLATE FABRICATION 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION LANCASTER, PA. 
NEW YORK OFFICE : GRAYBAR BUILDING 


| MECHANICAL ENGINEERS 
| B+ U= 
| This is a well proven formula for success. 


|| Where, 
| B! stands for Battelle, one of the world’s 
outstanding research organizations 

U* stands for you and the highly capable 
and creative research team which comprises 
our staff 


PLAIN TYPES 


nt 
iT 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


T pen ond Roce ature (800-1200 degrees F Fe means future unlimited for you and 
Chrome Alloy For types opera under high opdiel 
3 Bronze Race and Sastupee epereting under normal loads pro essional advancement are o pore 
Chrome Stee! Ball with friction requi importance. 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. Me-57. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN MONROVIA, CALIFORNIA 


If you have four to seven years’ appropriate 
experience in dynamics or thermodynamics 
write today for a descriptive brochure and 
further information about B! + U* = Fr. 


Please write to: 


Russell S. Drum 
Battelle Institute 
505 King Avenue 
Columbus 1, Ohio 
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| 
| Diameter 12° Length 36 
Shall thick 
bength 43°77" 
If-Aligning Bearings. 
ROD END 
is | 


How to make the most 
of your engineering career 


One OF A SERIES 


go where 
engineers spark to 


: d. You get more satisfaction 
new L eas out of your career if you 
work with advanced, imaginative engineers — 
engineers who spark to, and inspire, new 
ideas, You'll learn faster, too, for this is the 
kind of engineering environment that 
stimulates thinking, and helps you to, grow 
in stature, This, incidentally, is exactly 
the kind of engineering environment 
you'd be working in at Boeing. 


Boeing engineers, through the years, have - 
pioneered advanced new concepts. They 
have developed aircraft that opened new 

eras in both civil and military aviation. 

Among them: the world’s first modern 

twin-engine transport...the world’s first 


pressurized four-engine airliner...the first 


high-performance heavy bomber... America’s 
first multi-jet bomber... America’s 
first jet airliner, 


Right now Boeing engineers and scientists 
are working on advanced chemical fueled 


supersonic aircraft, supersonic guided 
missile weapon systems, inertial and 
electronic guidance, and top-secret research 
projects of the future. You'd 

enjoy working with them! 


Boeing offers this opportunity, now, to 
scientists, and to engineers of ALL categories. 


Aviation leadership since 1916 


Make the most of your engineering career. 
Fill in the coupon and mail it—today ! 


JOHN C. SANDERS, Staff Engineer, Personnel 
Administrator — Boeing Airplane Co., 
Dept. F.67, Seattle 24, Wash 


R. J. B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. F467, Wichita 1, Kansas 


| 

| 
Mail this coupon to the address above from | 
which you desire further information about the t 
advantages of a career with Boeing. | 
| 

| 

| 

| 

| 

| 

| 


School(s) Yeor(s) Degree(s) 
Address 


City. Zone State 


Telephone Numbor 
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PROCEEDINGS 
of the 


Joint Conference 
on 
COMBUSTION 


Held in Boston and London in 1955 a ge, 
Sponsored by the |.Mech.E. and the ASME + 
This 464-page book contains the papers on the 


different branches of applied combustion brought into 
the Conference by American, British and continental en- TT 4 
gineers; the discussions on them by designers and manu- I] 
facturers of combustion equipment and others; the 
fundamental contributions by combustion scientists; and if } r | 
the review articles by experts in each field of =5 


application. | 
CONTENTS 

GENERAL: Chemistry and Physics of Combustion. Scientific Principles 

of Combustion and Their Application. Appraisal of Combustion 


Research. 


BOILERS: Instruments as Applied to Detection of Flame Failure. = - 
Methods of Disposal and Elimination of Petroleum Refinery Waste 
Gases. Furnaces for Low-quality Solid Fuels. Effect of Fuel 


MECHANICAL ENGINEERING 
August, 1957 CARD INDEX Vol. 79, No. 8 


Properties on Firing Methods. Boiler Availability. Liquid-fuel | New Materials 
Metallic Materials, C. R. Simcoe 


Ceramic and Refractory Materials, J. H. Koenig and E. J 


Firing. Combustion of Pulverized Fuel for Steam Generation. De- 
velopment and Practice of Cyclone Firing in Germany. Spreader 
Stokers and Combustion. 


Smoke 
Plastics and Rubbers, W yman (Goss 
Coatings and Finishes, H. J. Reindl 
Guided Missiles Call for Airborne Auxiliary Power, D. G. Bur 
dick, P. |. Wood, and J. S. D’Abusco 4 i 
Hydraulic Torque Converters-—-A Versatile Drive, H. L. Willke 
Development of Engineering Managers, Melvin Anshen 
Allocation of Heat in an Industrial Power Plant—-A Practical 
Approach, R. J. Martin 
How is the Research Dollar Spent?, B. B. Westcott 
Control Problems in Sodium-Cooled Graphite Moderated Re 
actors, J. E. Owens 
1957 Semi-Annual Meeting Papers List 
1957 Applied Mechanics Division Conference Papers List 
Editorial 
Briefing the Record 
Photo Briefs 
European Survey 
ASME Technical Digest 
Comments on Papers. 
Reviews of Books 


INDUSTRIAL FURNACES: Gas as a Source of Protective Atmosphere 
in Industrial Furnaces. Status of Combustion in Industrial Furnaces. 
Instruments as Applied to Product Improvement in Steel Furnaces. 
Instrumentation of Process Tubular Heaters. H.T. Gaseous Jets as 
Applied to Some Manufacturing Processes. Combustion and Heat 
Transfer in the Open-hearth Furnace. Oil Burners for Open-hearth 
Furnaces. Advances in Cupola Combusti Combustion and Heat 
Transfer in Glass Tanks. Combustion and Thermal Transfer in Con- 
tinuous Reheating Furnaces. 


INTERNAL-COMBUSTION ENGINES: High-compression Turbocharged 
Spark-ignition Gas Engines. Surface Ignition in a Motored Engine. 
Combustion Products and Wear in High-speed Compression-ignition 
Engines. Combustion in Large Diesel Engines, in Diesel Engines with | 
Divided Combustion Chambers, in Petrol Engines, and in Dual-fuel 

Engines. 


GAS TURBINES: Application of Electronic Probl to M 
in Turbulent Flames. Iridium versus Iridium-Rhodium Thermocouples | 

for Gas-temperature Measurements up to 3,500 F, Coal Firing for | C1 

the Open-cycle Gas Turbine. Combustion of Blast-furnace Gas in 


Gas Turbines. Relation of fo A 20-PA GE LIST OF 


Aero-gas-turbine C 
Control of Temperature at which they Operate. Use of Solid Fuel 

in the Gas Turbine. Operating Experience with Combustion Equip- ASME PUBLICATIONS 
ment in Industrial Gas Turbines. Combustion of Residual Fuel in Gas 
Turbines. Application of Research to Gas-turbine Combustion is included in the 


Problems. Heat Release Rates in Hydrocarbon Combustion. 
1957 MECHANICAL CATALOG 


$12.50 (20% discount to ASME members) 
THE AMERICAN SOCIETY THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 


OF MECHANICAL ENGINEERS 29 West 39th St., New York 18, N. Y. 
29 W. 39th Street, New York 18, N. Y. 
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Announcing a 


POWERFUL 
NEW DRIVE 


Cutaway view ef typical Cane by 


Drive geormeter Hiusiretes use 
of devble-reduction troin 
for increased power, 
Note cise large taper refler 
ings ond heavy-ribbed housing. 


Here are the ‘‘why’s” for this 


Why a right-angle gearmotor ? 

You save space! By tucking the 
entire unit in close to the driven 
shaft, there’s nothing to stick out 
incrowded aisles. It’s out of the way. 


Why a double-reduction design? 


More power! Combining a helical 
primary with a Cone-Drive double- 
enveloping worm gear secondary 
gives you an extremely high load- 
carrying capacity. Output torque 
ratings are much higher than those 
of — reduction gearmotors. 
Overall ratios are greater, too. 


Why double-enveloping worm gears? 

More power! Cone-Drive double- 
enveloping worm gears have proven 
that they provide maximum load 
carrying capacity on extremely 
small center distances. This means, 

in many cases, that they will ha ndle 
two to four times the load of 
cylindrical worm gears of the same 
size. An added plus is high resist- 


ance to shock loads, long operating 
life and minimum maintenance 
requirements. 


Why different types of mountings? 
Flexibility! You can select Cone- 
Drive gearmotors with extended 
shaft or for shaft mounting. Both 
are standard. Shaft mounting often 
permits “hanging” the driven load 
on the gearmotor to eliminate 
pillow blocks, bearings, torque 
arms, shafts, pulleys, bed plates, 
etc. Both types may be floor, wall 
or ceiling mounted as desired. 


Why 27 standard output speeds? 
Standardization! Standard reduc- 
tions range from 3.3:1 to 240:1. 
Speeds at 1750 rpm input range 
from 525 rpm to 7.3 rpm output 
speed. Any variation in input speed 
will naturally pasa another com- 
plete set of 27 output speeds. Any 
standard type NE SMA _ D-flange 
motor may be used. Other reduc- 
tions may be obtained on special 
order at additional cost. 


Why ratings to only 25 horsepower? 

Demand! Extensive market re- 
search by Cone-Drive Gears reveals 
that this is the most popular power 
range in the application of gear- 
motors by industry. Currently we 


| CONE-DRIVE GEARS 


new gearmotor 


the compact size and high capacit 
of the Cone-Drive gearmotor will 
extend this range in the future. 
Space requirements for higher ca- 
pacities will be substantially reduc- 
ed with our new design. 


Why a Cone-Drive gearmotor? 
Dependability! For over 20 years 
Cone-Drive Gears has been build- 
ing double-enveloping worm gears 
and speed reducers. Design and 
manufacturing techniques have 
been constantly improved so that 
today these unique gears provide, 
size for size, the el. load- 
carrying capacity of any right angle 
worm gearing. Now, you can take 
advantage of this outstanding gear- 
ing combined into an integral pack- 
age that eliminates pulleys, sheaves, 
belts, chain, bearings and all the 
trouble that goes with separate 
reducer and motor combinations. 
You'll get increased efficiency at 
lower cost by specifying standard 
Cone-Drive gearmotors. 


Bulletin #57 contains complete 
details. Ask for it today. 


( x Daive GEARS 
MIAN an Tool Comyste 


are building models in capacities 
from 1 to 25 horsepower. However menienors Road 
Here's the finest shaft on the 


market today. It is available in all ‘sizes with ratings 


identical to other Cone-Drive gearmotors. 


io 


Manvtacturers of equipment not included 


RATES: One-inch card announcements inserted at rate 
of $20 each issue, $15 per issue on yearly contract 


Electricity Water 


BLACK & VEATCH 
CONSULTING ENGINEERS 


Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 


hulji 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL © CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
(at 31 St.) New York 1, N. Y. 
Phone LO-5-3088 


Management ( 
PLANNING 


Engineering, 
nance 


CONTRO 
ORGANIZATION -Planni 


521 Filth Avenue 


WALLACE CLARK & CO., INC.—/;, 


1080 


Production, © 
ng, Eveluation, Com- 
pensation, Executive Development 
New York 17, NLY. 


onsultants 


Production, Mainte- 


osts, Inventories 


PETER F. LOFTUS CORPORATION 


Design and C iting 
Electrical * Mechanical 
Structural * Civil 
FIRST NATIONAL BANK BUILDING 
Pittsburgh teanie 


, Pennsy 


WILLIAM C. REYNOLDS, JR. 
Engineer & Consultant 
AIR POLLUTION CONTROL 
DUST ASH FUMES SMOKE 
GAS, AIR & FUME HANDLING 
PROCESS AND PLANT SURVEYS 
Birmingham, Alabeme 
ox 145 


Electrical, Electronic 


Photometric end Chemical 
Testing, oth 


ELECTRICAL TESTING 
LABORATORIES, 
2 East End Avenue, New York 21, W. Y. 


Leboratories 
and Certificati 


THE LUMMUS COMPANY 


ENGINEERS & CONSTRUCTORS 
395 Madison Avenue, New York N. Y. 


Chicago Houston— London— Paris 
The Hague— Montreal-—-Caracas—Bombay 


SANDERSON & PORTER 


DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 


New York READING, 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Desian and Supervision of Construction 
Mechanical @ Electrical © 


Sanitary Chemical Laboratory 
Business and Economic Research 


Structural 


PA. Washington 


research and development 
product engineering and styling 
: special production machines 
model building 


MAST DEVELOPMENT CO. inc 
2712-£ 12th St - DAVENPORT. 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ili. 


HARZA 


E. Montiford Fucik 


400 West Madison Street 


ENGINEERING COMPANY 


CONSULTING ENGINEERS 


Calvin V. Davis 


Richard D. Harsa 
Hydroelectric Plants and Dams 
ransmission Lines 
Flood Control Irrigation 
River Basin Development 


Chicago 6 


WELD TESTING 


Qualificetion of Operators Supervision 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


J. E. SIRRINE COMPANY 


Engineers 


Design and Supervision of Steam and 
Hydro-Electric Power Plants. Industrial 
Plant, Mechanical and 
Operating Su . Ap- 


praisals ¢ Plans ¢ Reports 
Greenville, South Caroline 


Machine Design 
BOSTON 


JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 
Reports Examinations Appraisals 
Technical Publications 


NEW YORK 


PANELLIT SERVICE CORP. 


Instrumentation Systems 
ENGINEERS & CONSTRUCTORS 


7401 N. HAMLIN AVE SKOKIE, ILL 
TEL: ORCHARD 5-2500 


Los Angeles, Calif e Wilmington, Del 
Toronto, Canada 


J. C. SOMERS 


engineer and consultant 
INDUSTRIAL ENGINEERING 
methods, manufacturing facilities, 
neering 
INDUSTRIAL DEVELOPMENT 
layouts, markets investigetions, 
dustrialization 


31-48 78th Street, Jackson Heights 70, N. Y. 


planning, controls, 
plant engi- 


reports, surveys, 
plant lists. in- 


piping systems 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern d gital 
computer facilities available for low cost, ac 
curate [flexibility analyses of the most complex 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. ¥ 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield, 2-6258 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, La. Chicago 4, lil, 


192) 
Offices 


PO. Bow} 
Noroton Heighes 


GEORGE H. KENDALL 

Consulting Mechanical Engineer 
Methods Studies Process of Product 

Existing Produces 


for Greater Profie 


Trouble Shooting Production, Design Cost Problems, 
cialita Automatic Machinery Processes, Controls, 
New Developments, Patent Studies, lovestigations, 


New Products & Process Engineering Studies 


Tel. Darien $-1904 
Darien, Connecticut 


An announcement in this 
section will acquaint others 


with your specialized practice. 


SVERDRUP & PARCEL, INC. 


Engineers—-Architects 


Desiga ¢ Construction Supervision 
Steam and Hydroelectric Power Plants 
Power System ¢ Industria] Plants 
Studies e Reports 


San Francisco ST. LOuIS Washington 
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equipment, material, patents, books, 


positions open + positions wanted «+ 
instruments, etc. wanted and for sale «+ representatives ¢ sales agencies «+ 
business for sale + partnership © capital « manufacturing facilities 


ANSWERS to box number advertisements should be addressed to given box 


portunities | 


RATES: Classified advertisements under this heading In MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line. $1.35 a line to members of ASME 
jay advertisements carried in single column units of multiples 


preceding date of publication. 


to the line aver: 


e 
of one inch at flat rate of $28 per inch per insertion. 


box number address counts as one line. 


Minimum insertion charge, 5 line basis. ons 
Copy must reach us not later than the 10th of the mont 


number, care of ‘Mechanical Engineering,’ 29 West 39th St., New York 16, N.Y 
Seven words 


SALES ENGINEERS 
Recent Engineering graduates, preferably M.E., tor ap- 
proximately one year inside sales training prior to 
assignment to a territory. Send complete resume co 
Personnel Department 
EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufecturing Company 
1200 West 145th Street 


IS THERE A DOCTOR IN THE HOUSE? 


We need a PhD in Mechanical Engineer 
ing for our Mechanical Research Division 
The problems on which we need assistance 
are: paper formation, mechanical drying of 
yaper, metals, and the pressing of papers at 
Bint speeds. Our Doctor will do both basic 
and applied research and he should have in 
his caemendl a real understanding of one 


~ 
PRESENT Eest Chicago, Indiene or more of the followin fluid mechanics, 
ALERT OPENINGS INCLUDE hydraulics, heat transfer, metallurgy or 
paper technology 
THINKING e This assignment offers an excellent growth 
Ce 9 Part future and an to = 
ombustion rerts stimulating research climate. Salary de 
En neers Engineers POLYETHYLENE SALES veloped individually Write giving full 
@ Compressor details 
. Spencer seeks a man with enthusiasm, partment 
CAN BUILD e a ae drive, and a desire for future progress in Scott Paper Co., Chester, Pe. 
A SECURE Engineers we sales or technical yey 
astics processing experience and/or 
CAREER IN > sales experience desirable but not neces 


General 
Electric's 


JET ENGINE 
DEPARTMENT 7 


@ Turbine Rotor 
Mechanical Design 
Engineers 
Controls and 
Engine Systems 
Engineers 


@ Compressor 
Aerodynamics 
Development 
Engineers 


@ Advanced 


Mechanical Design 
Engineers 


General Electric engineers work in @ 
professional atmosphere — in small groups 


free from routine 


able to 


sary. Location would be east coast or 
mid-west. Excellent opportunity for fu 
ture advancement exists in a rapidly ex- 
yanding organization where annual sales 
- reached $45 million. Please send 
resume of your experience to: 


General Sales Menager—Plastics Divisicn 


SPENCER CHEMICAL COMPANY 
610 Dwight Building, Kansas City, Missouri 


VALVE AND NUCLEAR ENGINEERS 
Agressive Research and Development activities have 
made Edward Valves, Inc., a leader in the steel valve 


MECHANICAL 
ENGINEER 


One of the world’s LARGEST Oll PIPE 
LINES has challenging opening in New York 
Office for graduate Mechanical Engineer. 
Specialized assignments relating to design, 
construction, operation and maintenance of 
pipe line facilities including pump stations 
and terminal. Excellent opportunity to 
participate in new gas turbine program. 
Must be available for possible transfer 
overseas. 
Salary commensurate with back- 


initiate their own ideas and carry them industry. 

through. Our positions . . . in the design We have expanded our Research facilities to maintain ground and experience. Liberal 

and development of advanced propulsion this position. 

systems for military and commercial use Openi are for Eng 1s (mechanical, stress, flow, employee benefits. Se letai 
resume 


. give the engineer the freedom of 


operation he seeks, 
his future 


with one of the 
pioneers of jet engines Our 


the chance to build 


leading 
liberal 


benefit program is considered among the 
finest in its field. Present positions are at 
all levels, supervisory included. 


You can call us collect at 
POplar 1-1100 or send a resume to: 


Mr, J 


A. McGOVERN 


Professional Placement 


Jet Engine Dept. Bldg. 501 


- Room A102 


GENERAL @ ELECTRIC 


CINCINNATI 15, OHIO 


and equipment. 


metals is desirable. 


Immediate Opening 


CRUCIBLE STEEL COMPANY 
OF AMERICA 


Central Research Laboratory 
Pittsburgh, Pennsylvania 


MECHANICAL ENGINEER 


Requires advanced degree in mechanical 
engineering or metallurgy with experience 
in both technical disciplines. Should have 
a minimum of ten years’ experience in de- 
velopment of metal 
Competence in handling 
engineers associated with the working of 


Send resume in complete confidence to 


working processes 


MECHANICAL 


materials, metallurgists) interested in design and 
development of valves for high pressure, high tempera- 
ture service and nuclear power applications Replies 
are confidential. 

EDWARD VALVES, Inc. 
Subsidiary of the Rockwell Manufecturing C 
1200 West 145th Street, Eart Chicago, Indiana 
Mr. E. A. Loeser, Engineering Personnel 


ARE YOU A 


| 


with an eye toward the future? 
position that affords challenge, responsibility, security? You 

have an opportunity to join the professional staff of a leading 

architectural and engineering consultant. 
has been serving a selected clientele for nearly 30 years. Be- 
cause of the increasing demand for its services openings now 
exist for several competent key personnel. 
$8400 to $12,000. There are added benefits which include 
rewards for extra effort and ingenuity. 
between the ages of 30 and 50 with a background in consulting 
engineering, and must have been in responsible charge of the 
design of heating, ventilation and air-conditioning systems. 
Write in detail about yourself and address your reply to: 


Box CA-6299, care of ‘Mechanical Engineering” 


TRANS-ARABIAN 
PIPE LINE CO. 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


MECHANICAL ENGINEER 


Are you in the market for a 


This Midwestern firm 


Salaries range from 


Applicants must be 


We 


Mr. J. E. Harris 
CRUCIBLE STESL COMPANY 29 West 39th Street, New York, N. Y. 
OF AMERICA 
P. O. Bex 88, Pittsburgh 30, Penna. = 
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| MECHANICAL ENGINEER 


To design t and fixt 
omell precise operations such as 
stor fabrication. Me- 
chenical distribution, thermdl 
conductance and heat transter poe 
and similer eng must 
be solved. Must be ‘capable in the 
field of Fe design and most initial 
ixte for preliminary 
pilot line —s as well as for develop- 
mental efforts. 


Westinghouse "2CTRIC 


Semiconductor Dept. Section EM Gi 
Youngwood, Pennsylvania (20 mi. of Pittsburgh) 


New 
Engineering 
Laboratory 
Building 


MECHANICAL DEVELOPMENT 


ENGINEER 
A LEADER IN THE FIELD OF NUCLEAR PROPULSION Outstanding Opportunity for a graduate 


engineer to direct the operation of a new 
Mechanical Development Group. Some 
functions will be to conceive, design, and 


develop intricate mechanisms, and special- 
ized manufacturing and packaging equip- 
ment, not otherwise available. Will de- 
fine projects and arrange for their con- 


tracting to outside research and develop- 
ment agencies Will investigate possible 


applications of the principles of automation 
throughout the plant e are only inter- 
ested in @& man possessing the following 


minimum qualifications ex- 
perience in development work, knowledge 
of machine shop techniques; experience 


The Reactor Development Division offers a challenge to in packaging machinery ie highly desir. 
able. Applicants should have a good 
Mechanical Engineers ready to accept responsibility in imagination, and a genuine interest in de- 
designing and developing complete atomic power plants. sedi 
Sixty-seven per cent of our requirements for technical college gram, secure employment, Send com- 
plete resume to 


] graduates call for Mechanical Engineers. 

The nation’s largest privately owned nuclear engineering Employmen: Manager 
and development center is now in operation on a 535 acre esa ng a — 
site midway between New York and Boston. Ours is a Detrelt 32, Michigan 
dedicated hardworking professional team. Many of us are 
taking work under a Company Sponsored program for 
advanced degrees at the nearby Hartford Graduate Center 
of the Rensselaer Polytechnic Institute. 


CE h | tablished d tstandi d of job ° 
Engineers 


liberal employee benefits. 


Our Engineering Departments are: Core Manufacturing, 
Development Laboratory, Materials Development, Power 
Plant, Prototype and Reactor. 


NEW POSITIONS FROM BEGINNING TO Research : 
SUPERVISORY LEVELS Our Research Division has an at- 
tractive position involving a variety 
Development Process of challenging assignments relating 
Equipment Production to our extensive theoretical and 
Mechanical Systems Testing applied research program. This 
program is made up entirely of 
Operating/Training Shielding sivili 
tivilian projects. 
Plant/Reactor Design 
Nuclear Power 
ee ee 6 To keep ahead in the field of power, 


we are actively engaged in nuclear 


power generation projects. Engi- 
COMBUSTION ENGINEERING, INC. neers with reactor experience are 
REACTOR DEVELOPMENT DIVISION urged to investigate opportunities 


with our rapidly developing Nuclear 


WINDSOR, CONN. 
‘ower Division. 
1 am interested in the following position For further details, write to: 
M. C. Rohm 


Employment Section 
Submit Resume to Co. 


Frederic A. Wyatt 


State Milwaukee 1, Wisconsin 
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YOUR FUTURE 
is with the ' 
industry of tomorrow 4 
ENGINEERS 


At Los Alamos ... the challenge of controlled thermonuclear energy 


The controlled release of fusion energy in a practical thermonuclear reactor will be an important 
milestone in the nuclear age. This scientific achievement is the object of PROJECT SHERWOOD... 
one of the interesting scientific investigations now under way at Los Alamos Scientific Laboratory. 

Pictured above is “‘Columbus 1,’ an early experimental device developed by Los Alamos 
scientists to further this study. The bright line along the axis of the tube was produced by a dis- 
charge in heated and highly conducting argon gas. This discharge was “‘pinched’’ down to a 
small fraction of the tube diameter by the mutual attraction of its own currents. The temperature 
was roughly equal to that of the sun’s photosphere. When deuterium was substituted for argon, 
intense bursts of neutrons appeared at time A on the voltage time signatures of the pinch (above, 
left), providing an interesting puzzle as to their origin. The similar signatures of successive 
discharges indicate the degree of reproducibility that has been achieved. Detailed studies of such 
reproducible behavior have led to considerable advances in understanding both the dynamics and 
the means for stable containment of heated plasmas. 

At Los Alamos, in the cool mountain environment of northern New Mexico, you will find research 
challenges worthy of your abilities. College graduates in the Physical Sciences or Engineering are 
invited to write for information about the Laboratory, the attractive employee benefits, and the 
family living and recreational facilities of the Los Alamos area. Write to: 


DIRECTOR OF PERSONNEL 


GQ LOS ALAMOS SCIENTIFIC LABORATORY 
DIVISION 2107 


LOS ALAMOS, NEW MEXICO 


scientific laboratory 


Of THE UNIVERSITY OF CALIFORNIA Los Alamos Scientific Laboratory is a non civil service operation of 


LOS ALAMOS, NEW MEXICO the University of California for the U. $. Atomic Energy Commission 


} 
/ 
/ 
\ 
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TEST EQUIPMENT 


The Test Equipment ineer is engaged 
primarily in the design of specialized missile 
check-ovt equipment. As missiles push the 
state of the art, test equipment must exceed 
the missiles in precision and reliability. Auto- 
matic programing, go-no-go evaluation, and 

data pi ing add up to avto- 
mation in missile testing. 

This engineer is evalvating his design of 
@ precision power supply—-one of the build- 
ing blocks that will be system engineered 
into @ family of versatile matched missile 
and sub-system test equipment. Engineers 
work as individuals. 


HYDRAULIC DESIGN 


Excellent opportunities are available for the 
engineer to observe the performance of his 
design. Here, under the watchful eyes of its 
designer, a hydravile power unit is under- 
going adjustment and setting prior to severe 
testing at simulated high altitude conditions. 

Many components, which a few months 
ago seemed aimost impowible to design, 
are now being tested under the severe con- 
ditions required to qualify them for flight 
operation—and passing with flying colors, 


STEERING INTELLIGENCE 


Two Steering Intelligence Engineers discuss 
space allotment in a new guidance com- 
ponent. This close association of engineers 
with the “flying” equipment is typical of the 
Steering Intelligence Section. Engineers in 
this section are primarily and directly con- 
corned with refining the guidance equipment 
to steer the missile with greater accuracy, 
at greater ranges and with simpler and more 
reliable electronic equipment and, con- 
sistently, with minimizing the cost. Work is 
actively in progress in every principal field 
from microwave equipment to inertial end 
instruments. 


PRIME CONTRACTOR 
FOR TALOS MISSILE 


Offers more interesting 
and challenging 
job opportunities! 


If you are interested in guided missiles, you 
will be especially interested in Bendix. As 
prime contractor for the important and 
successful Talos Missile, the job opportunities 
here cover the widest possible scope, and the 
opportunities for advancement are practically 
unlimited. 


Here is a compact, hard-hitting organization 
backed by all the resources of the nation-wide 
Bendix Aviation Corporation—an organiza- 
tion dedicated to the design and production 
of the finest in guided missiles. 


If you can accept a challenge, want an oppor- 
tunity to grow with a leader in its field, and 
can accept the responsibility that goes with 
opportunity, send for the thirty-six-page book 
“Your Future in Guided Missiles’. It gives 
the complete, detailed story of the function of 
the various engineering groups and the many 
job opportunities available for you. 


Just fill out the coupon. It may help you plan 
a successful future in the guided missile field. 


| 


| 

NAME 
ADORESS 
CITY 
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Bendix Products Division—Missiles | 
409L, Bendix Drive, South Bend, Indiana | 
| 


Gentlemen : | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles”. 


STATE__ 


MECHANICAL ENGINEERS 


prime requisites 


for a career 


in nuclear 
flight propulsion 


® Good Fundamental Training 
* A Flexible Point of View 


Developing an atom-powered engine 
requires the combined efforts of 
professional men from many tech- 
nical areas. 


If you have from 1 to 5 years’ ex- 
perience General Electric will pro- 
vide the specialized knowledge 
necessary to apply your skills to 
the nuclear propulsion project here 
already in the product stage. 


We start you right in with assign- 
ments in project areas like these: 


THERMODYNAMICS & 
AIRCYCLE ANALYSIS 
TURBO-JET APPLICATIONS 
FLUID FLOW 
REACTOR DESIGN & STRUCTURES 
HEAT TRANSFER 
REMOTE HANDLING 


POWER PLANT COMPONENTS 
SHIELD DESIGN 


STRESS & WEIGHT ANALYSIS 
AIRFRAME & STRUCTURES 


| 
| 
| 


| 
| 


In-plant seminars and expert super- 
vision will thoroughly ground you 
in the basics of nucleonics tech- 
nology. You'll have access to such 
complex facilities as an engine test 
cell and digital and analog com- 
puters. And you can take graduate 
courses on a Full Tuition Refund 
plan. 


COMPREHENSIVE BENEFITS 
FREQUENT MERIT REVIEWS 
RELOCATION EXPENSES PAID 
PUBLICATION OF TECHNICAL 
PAPERS IS ENCOURAGED 
Choice of two locations: 
Cincinnati, Ohio or 
Idaho Falls, Idaho 


Write in confidence, stating salary 
requirements, to location you prefer 


Mr. J. R. Rosselot 
P. O. Box 132 
Cincinnati, Ohio 


Mr. L. A. Munther 
P. O. Box 535 
idaho Falls, idaho 


GENERAL @® ELECTRIC 


‘MECHANICAL ENGINEERING 
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Here B. F. Ray (left), Technical Structures Support Engineer, G. J. Richard (center), 
Structures Section Head, and J. A. Johnson, Structures Department Head, discuss problems 
related with atmospheric disturbances. 


New positions in 
MISSILE SYSTEMS STRUCTURES 
ae Weapon systems management programs at Lockheed require major accomplishment in the broad 


field of structures. Problems being approached are of a complexity never before encountered. 
The ability to perform original thinking is essential to fill new positions in the following fields: 


LOADS AND CRITERIA — Integrate flight controls, aerodynamics, and vehicle motion to 
determine loads for structural design; 


determine aerodynamic loading from flight trajectories, including effects of elasticity and 
dynamic response, and set up and solve these problems on analog and digital computers. 


i: STRUCTURAL DYNAMICS AND RESEARCH — Structural dynamic response of vehicle 
iS due to transient loadings; 


s perform studies in the fields of thermoelasticity and plasticity, physical metallurgy, elastic 

; and plastic stability and related problems in the fields of theoretical and applied mechanics. 
: om WEIGHT AND BALANCE — Predict weight and inertia for new vehicle design; 

; develop theoretical weight evaluation methods. 


ie STRENGTH ANALYSIS — Determine acroelastic properties of vehicle components; 
4 structural optimization for unconventional vehicles; 
plastic analysis of reentry body structure using new materials. 
Inquiries are invited from engineers possessing a high level of ability. Openings are on the 


Sunnyvale, Palo Alto and Van Nuys staffs. Address the Research and Development Staff 
at Palo Alto 24, California. 


) 
MISSILE SYSTEMS 


+ A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE + VAN NUYS + CALIFORNIA 


“OPPORTUNITIES” 163-176 
QUALITY 
CONTROL 
Expanding and diversified organization 
‘ has permanent and interesting openings 
Sales Engineers for top-level QC Engineers and Manag- 
ers at several locations. Please submit 
complete details of education, experi- 
ence, and earnings in confidence to: 
Synthetic Lubricants and Hydraulic Fluids WILLIAM PLANT, CENTRAL PERSONNEL 
THE GENERAL TIRE & RUBBER C OMPANY 
Prominent multi-plant chemical manufacturer ARRON 9, GOED 
has 3 immediate openings for young sales 
engineers to participate in a vital sales develop- 
ment program to meet requirements of 
industrial hydraulic and lubricant applications. PACKING ENGINEER 
Candidates should have a degree in mechanical, Pag, 2 : 

° Continued growth and expansion 
automotive or petroleum engineering or creates an opening for a graduate 
equivalent with some experience in hydraulic engineer with at least 3 years’ experi- 

ence, preferably in wrapping, sealing 
systems engineering or lubrication. However, and closing equipment in the flexible 
consideration will be given to allied sales film and carton fields. This can lead 

to complete responsibility of packag- 
engineering or service experience. ing activities of our entire company. 

Positions ee alert, ager ~—" sales type This is an excellent opportunity for 
individuals who will receive initial training in future responsibility in an expanding 
New York area and eventually be reassigned research and development depart- 

ment. Our Company has shown 
to the Great Lakes area. Good salary with constant growth and development for 
liberal employee benefits. Write in complete 65 years’ and offers opportunities 

with stability. Salary commensu- 
confidence stating age, education, experience rate with qualifications. Complete 
and salary requirements. Address CA-6292, benefit program. 
care of “Mechanical Engineering.” If you are qualified and interested, 

write to R. C. Burrell, Technical 
Director, The Rath Packing Com- 
pany, Waterloo, lowa. 


Idea company needs idea men— 


This can be the turning point of your career 


You'd expect certain “extras” in a career with the 
top engineering team in the automotive industry. And 
you find them at Chrysler Corporation. Things like— 

* top people to work with 

® flexibility and freedom 

* good pay 

* fine opportunities to get ahead 


“The Plainsman,” one of many Chrysler Corporation experimental cars, 
offers evidence of the way the ‘Forward Look" continually looks ahead. To 
keep its well-earned position of industry leadership, Chrysler needs—and 
respects—the creative engineer. 


* extra rewards for the outstanding job 


* chance to study at the Chrysler Institute of 
Engineering and many other Detroit gradu- 


ate programs for. Write today to Mr. L. C. Bettega, Technical 


Personnel Recruitment, Chrysler Corporation, En- 
gineering Division, P.O. Box 1118, Detroit 31, Mich. 


CHRYSLER Corporation 
ENGINEERING Division 


> P.O. BOX 1118 «+ DETROIT 31, MICHIGAN 


* opportunity to learn from the recognized 
authorities in the field 


This could be the break you've waited for. Not the 
“moon,” but solid career advantages. If you're a 
well-grounded engineer blessed with creative imagi- 
nation, you may be just the man our team is looking 
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Project Engineer Robert J. Cantwell uses a sys- 
tem of gimbals to describe navigational prob- 


lem in the analysis of a new system design. 


You'll find a 
new 
challenge 


DEVELOPING 
airborne 


computers 
at 


The design and development 

of BRANE (Bombing RAdar Navigation 
Equipment), now being installed 

in B-52 aircraft, offer stimulating new 
challenges to creative engineers 

at IBM Owego. 


Projects currently in process include: 
Inertial guidance... display equipment 
... radar data presentation , . . digital 
and analog systems . . . transistor 
circuit packaging . . . test 

equipment . . . installation. 


If you are an electrical or mechanical 
engineer, a mathematician or a physicist 
—and want to do development work — 
you owe it to yourself to investigate 
the exciting possibilities that airborne 
computers offer you at IBM Owego. 


ENGINEERING 


MECHANICAL 


Development Engineer J. Robert Holmes com- 
putes, with other systems reliability analysts, 
the operational worth of a bombing system. 


Staff Engineer William Howard reviews gear- 
ing accuracy requirements of test equipment 
with electronic circuit designers. 


Circuit Development Group Leader Ralph Wol- 
cott considers future changes in computer 
output unit for bombi tional systems, 


FOR DETAILS, 

just write, outlining background 

and interests, to: 

Mr. R. A. Whitehorne, Dept. 50) 
Mer. of Engineering Recruitment 
International Business Machines Corp. 


590 Madison Ave., New York 22, N. Y. 


Development Engineer John Walsh discusses 
the use of a recording storage tube at IBM’s 
Airborne Computer Laboratories, Owego, N. Y. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 


MILITARY 
PRODUCTS 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, N. Y., Lexington, Ky.; Rochester, Minn. San Jose, Calif. 
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with UNI 


People sit up and take notice when you say you’re with Univac.® The mere mention 
of this world-famous organization sets you apart as someone interesting and important. 
And rightly so... for at Univac you'll be involved in some of the most fascinating 
scientific work of our day. You'll contribute to research and development that are com- 
pletely revolutionizing concepts of national defense, scientific research, business and 


industry. 


Investigate the outstanding opportunities now open to you at Univac — world leader 
in the most exciting, fastest-growing industry of our times. 


Memington. Hand. Univac. 


DIVISION OF SPERRY RANO CORPORATION 


Check the following openings at any of these three locations 


PHILADELPHIA, PA. 


MECHANICAL ENGINEERS (ELECTRO) — Devel- 
opment of computer input-output devices and 
servo-mechanisms. Research and development 
work in the field of small, high-speed, elec- 
trically actuated mechanisms where vitra- 
reliability is a must. Send complete resumé to 
Mr. James Drumm, Dept. PA-4, 1900 W. Alle- 
gheny Ave., Philadelphia, Po. 


® Registered in U, S, Patent Office. 


SO. NORWALK, CONN. 


MECHANICAL ENGINEERS: Graduates BS and 
MS levels. For develop t of aut tion in- 
struments... computer input and output 
mechanisms .. . memory devices. Includes 
paper and magnetic tape-handling equipment, 
punched cord equipment, printer, magnetic 
storage drums, and machine design in me- 
chanical and electro-mechanical fields. Send 
complete resumé to Mr. Robert Martin, Dept. 
NA.-4, Wilson Ave., South Norwalk, Conn. 


ST. PAUL, MINN. 


MECHANICAL ENGINEERS: For development 
engineering work in computer input mecha- 
nisms consisting of cards, tapes and keyboard 
devices and high-speed ovtput printing mech- 
anisms. Will design cabinet structures, com- 
ponent packaging, cooling and ventilating sys- 
tems and minioturized components. Send com- 
plete resumé to Mr. R. K. Patterson, Dept. 
SA-4, Univec Park, St. Paul 16, Minn. 


in engineering, the 


BEST OPPORTUNITIES 
are /n AVIA TION 


in aviation, the 


BEST OPPORTUNITIES 
are at TEMCO 


ENVIRONMENTAL TEST ENGINEERS FLUTTER AND VIBRATION ENGINEERS 


To plan, conduct, and report on environmental development 
and qualification tests of electromechanical and electronic 
components. Desire minimum of three years experience 
in addition to applicable degree. 


STRUCTURES TEST ENGINEERS 

To plan, conduct, and report on static tests including ele- 
vated temperatures of missile and aircraft structural com- 
ponents and assemblies. 


HYDRAULICS TEST ENGINEERS 

To plan, conduct, and report on development and qualifi- 
cation tests of hydraulic components and systems. Three 
years experience and degree or equivalent desired. 


Qualified to take responsible positions in Theoretical Flutter 
Analysis, Supersonic Oscillating Aerodynamic Theory, 
Vibration Theory, Strain Energy of Structures, Thermal 
Effects of Structures, Flutter Model Design and Testing. 


DIGITAL COMPUTATIONS ENGINEERS 

Experience in programming engineering problems, such 
as aerodynamics, thermodynamics, structures, and dy- 
namics for calculation on 1BM 650 or 700 series machines. 
Background in numerical analysis techniques essential. 


MR. JOE RUSSELL, Engineering Personnel 
Dep't 170-C, Room 8, Temco Aircraft Corp., 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of unusual 
opportunities for creative engineers. | am especially interested in 


NAME 
ADDRESS 
CITY STATE 
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Engineers and Scientists: 


SHOULD YOU SWITCH TO 
ROCKET SCIENCE NOW? 


Let RMI’s Self-Evaluating 
test help you make your 
decision... 


in your own home. 


Determine for yourself—immediately—whether 
your training in your present position qualifies 
you for the vast opportunities in rocket science. 
Reaction Motors, America’s first rocket engine 
company, has prepared a technical test for men 
with three to five years professional engineering 
experience. You can take this test at home... 
and evaluate the results for yourself. 


Send for the test that applies to your particular 
field of engineering, physics or chemistry. The 
problems are typical of the kind rocket scientists 
work with every day. Take the test at your leisure, 
and score it with the answer sheet provided. 


If you score well in the test, you may be ready 
right now to take your place at RMI in America’s 
fastest-growing industry . . . to work creatively in 
an exciting new field... to enjoy high pay and 
unusual opportunities for advancement and pro- 
fessional recognition. 


Fill out and send in the coupon below for your 
copy of RMI’s Technical Test. 


REACTION MOTORS, INC. Please check your field. 
70 Ford Road, Denville, N_J. [| Mechanical Engineering 
Electrical Engineeri 

Please send me your Self-Evaluating Technicai eee 


Test for Success Potential in Rocket Science. Guat peeing 


Civil Engineering 
Aeronautical Engineering 
Industrial Engineering 


! 

| 

My Nome 
My Address. 

| 

| 

| 

| 


| 

| 

(J 

Physics 
[_] Chemistry 


REACTION MOTORS, INC. 
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Mechanical 
Engineers 
and 
Piping 
Designers 


Offers you immediate long range engineering 
opportunity in 


New York 


San Francisco 


Engineers and piping designers with Steam 
Electric Generating Station, Refinery, or Proc- 
ess Plant experience will quality. 


Send Resume to 


Manager of Employment & Placement 
ndustria! Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For your convenience, recruiting offices are 
also located in: 
New York and Houston 


MECHANICAL ENGINEER 


Instructor of 
Professional Employes 


Our newly created, expanding teehni- 

cal education program in reactor 

technology has created a new type of 
osition for a Mechanical Engineering 
echnical Education Associate. 


This is not an ordinary instructor's 
job. It is a position for a creative 
young man who wants « challenge 
and who is interested in the satis- 
faction of training tomorrow's leaders 
for the Industrial giant of the future— 
Atomic Power. You will— 


—Help to create graduate level 
hanical gi ing courses. 


—Lecture engineering staff on 
such fields as Heat Transfer; 
Fiuid Flow; Stress and Vibra- 
tion Analysis; Nuclear Power; 
etc. 


—Receive full orientation into 
this field by assignment at our 
Atomic Power laboratories; and 
attending formal courses in these 
areas. 


—Act as engineering consultant 
to our technical staff. 

You should have MSME or equivalent 
with 2 to 10 years’ experience, some of 
which should be in instruction of 
technical students. Excellent benefits 

lus growth potential. Liberal re- 
expense allowance. 


Send complete resume including 
salary requirements to: 


Director, Technical Education, Dept. M-2 


Westinghouse 


ELECTRIC CORP. 
P. 0. Box 1047 
Pittsburgh 30, Pennsylvania 


MECHANICAL 


ENGINEERING 


lighting a transistors way home ... automatically! 


Homely articles like water glasses and light bulbs are used 
in this automated selector built by TI mechanization engi- 
neers. Now, non-technical Tl-ers close a circuit with a 
transistor just off the production line; wait a second for 
the circuit to evaluate it; then pop the unit into the glass 
that lights up. This “matching” operation is another 
advance toward automation of semiconductor manufacture 
... to free technical personnel for other important duties . . . 
to help Texas Instruments produce more electronic 
components and apparatus at lower cost. 

This special application is typical of the many special 
engineering opportunities now open at Texas Instruments 
... Openings for industrial engineers, machine designers, 
automation engineers, and other specialists to fill a con- 
tinuing need to develop the mechanics for making things 
that have never been made before. Eighty per cent of 
today’s Tl products are new to its production lines within 
the last 3 years. 

You are invited to join one of the many expanding 
programs at 27-year-old Texas Instruments ... where rec- 
ognition of individual achievement has contributed to TI's 
twentyfold growth in the last ten years—to a current 


keep an eye on vA 


$70 million volume. Advanced personnel policies include 
company-sponsored educational assistance, profit sharing, 
insurance, and retirement programs. 

Texas Instruments plants are within Dallas, yet away from 
downtown traffic. . within 5 minutes of fine residential 
areas, churches, and public and private schools. Your home 
will be within 15 minutes of year-around recreational, 
amusement and cultural activities. 

SEMICONDUCTORS AND OTHER COMPONENTS — 
Design engineering, industrial engineering, production 
coordination, product evaluation, mechanization for mak- 
ing transistors, diodes, rectifiers, resistors, panel instruments. 
Write W. C. Spaller. 

ELECTRONICS AND ELECTROMECHANICAL 
APPARATUS — Radar, sonar, infrared, navigation, 
magnetics, telemetering, communications, computers, 
transformers. Write R. E. Houston. 

RESEARCH — Ph.D. level for research: semiconductor 
materials and devices, ferromagnetics, infrared, high speed 
data reduction, etc. ADMINISTRATION — Engineers for: 
production, planning, purchasing, cost analysis, etc. Write 
W. D. Coursey. 


TEXAS INSTRUMENTS 
DOD 


6000 LEMMON AVENUE DALLAS 9. TEXAS 


4 
é 


PROJECT AND SENIOR PROJECT 


ELECTRONIC 


ENGI 


With a BS degree in EE or ME and at least 
three to ten years applicable Electronic experi- 
ence for key positions with AC—The Electronics 
Division, General Motors Corporation. 

We need a few more highly analytical systems 
engineers; equipment engineers versed in our 
“hardware”; engineers with actual field testing, 
telemetering, evaluation analysis, set-up of envi- 
ronmental testing, etc. 

We work in every phase of Research, Design, 
Development, Reliability and Production in these 
exciting fields: 


AVIONICS INERTIAL GUIDANCE 
COMPUTERS JET ENGINE 
(Analog-Digital) FUEL CONTROLS 


Automotive —Aeronavtical— 
Electro-Mechanical Devices 


& General 


1957 
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You will enjoy working with the top men in 
the field, utilizing the finest of test, research and 
development facilities. The above plant, just 
added in suburban Milwaukee, is part of our 
major expansion program. 

Rewarding, satisfying, challenging permanent 
opportunities await qualified engineers. 

You and your family will enjoy Milwaukee's 
“small town hospitality” and “metropolitan 
shopping and cultural advantages.” 

For immediate, confidential interview in your 
area or an invitation to visit Milwaukee at our 
expense and discuss your potentialities with our 
staff engineers, send resume today to *Mr. Cecil 
E. Sundeen, Supervisor of Technical Employment. 


AC THE ELECTRONICS DIVISION 


Motors 


Flint 2, Michigan 


*Milwaukee 2, Wisconsin 


| 


MECHANICAL ENGINEER! 


To design and develop automatic equipment 
which will carry pilot line stage through 
full production. Involves design of auto- 
matic electrical testers, chemical process 
equipment, automatic assembly and feeder 
production problems. 


Experience in the design of industrial auto- 
matic production equipment desirable 


Westi ng house ELECTRIC 


CORP. 
Youngwood, Penna. (30 mi. E. of Pittsburgh) 


MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work. Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi 
ence with statement of salary require- 
ments. 


Address CA-$905, % ‘Mechanical Engineering.” 


SALES ENGINEER 


Excellent opportunity with midwest 
manufacturer of mechanical power 
transmission components. Desire man 
experienced in sales engineering work 
with OEM and industrial distributor 
sales. Salary and expenses—Age 27-35 
preferred but not necessarily a require- 
ment. Send photo and complete re- 
sume 


Address CA-6247, % ‘Mechanical Engineering.” 


MECHANICAL ENGINEERS 


AND 


PUMPING 


SOLIDS HANDLING 


The engineering department of Monsanto's Re- 
search and Engineering Division offers two un- 
usual opportunities to qualified engineers at the 
new Company Headquarters in St, Louis County, 
Missouri. In both instancesy the engineers will 
serve as company-wide consultants in their res pec- 
tive fields and will develop new design proce- 
dures, methods and company-wide standardization 
programs, 
Please mail full résumé to: 

Director of Personnel 

Research and Engineering Division 


PUMP SPECIALIST 


BS/MS in Mechanical Engineering with 5 to 10 years 
experience preferably with pumping problems in the 
chemical processing industry. Design or technical 
sales experience may be alternates. Must be thor 
oughly familiar with selection, maintenance and per 
formance of pumps particularly centrifugals. Know! 
edge of other types of pumps, compressors, and 
mechanical seals desirable. 


SOLIDS HANDLING SPECIALIST 


BS/MS in Mechanical Engineering with approxi 
mately 10 years experience in the solids handling 
field. Experience should include familiarity with pneu 
matic and mechanical conveyors, solids storage, 
packaging and warehousing. Industrial engineering 
training and classification experience are desirable 
Sales or design background may be alternates for 
plant experience. 


Monsanto Chemica! mpany 
Box 8, Station B 


Dayton 7, Ohic 


chemical producer. 


IMMEDIATE OPENINGS 


MAINTENANCE ENGINEERS 
PLANT EQUIPMENT INSPECTORS 


Positions at all levels in new chemical maintenance 
engineering section of fast expanding, medium sized 


Graduate Chemical, Metallurgical, Mechanical or In- 
dustrial Engineers with 2 to 10 years’ experience in 
chemical plant or refinery experience, contact: 


Stanley B. Lord, Supervisor 
Maintenance Engineering 
Pittsburgh Coke & Chemical Company 


DESIGN ENGINEER 


Continued growth and expansion 
creates an opening for a graduate 
engineer with at least 3 years’ experi 
ence in design, preferably in food 
machinery. 


This is in an excellent opportunity for 
future responsibility in an expanding 
research and development depart 
ment. Our Company has shown 
constant growth and development for 
65 years and offers opportunities with 
stability. Salary commensurate with 
qualifications. Complete benefit pro 
gram. 


If you are qualified and interested, 
write to R, C. Burrell, Technical 
Director, The Rath Packing Co., 
Waterloo, lowa., 


ing 


complete resume. 


DESIGN ENGINEER 
FOR PROCESS EQUIPMENT 


Long established and growing New England manufacturer has open- 

a Mechanical Engineer to work on design of process equipment, 
involving heat transfer and static and dynamic thermal design. 
Must be familiar with TEMA and ASME codes. Desire man with 
creative ability who can work with a minimum of supervision. Send 


Address CA-6286, care of ‘‘Mechanical Engineering.”’ 


gct some administrative wor 


department 


MECHANICAL ENGINEERING 


TEACHING POSITION available in mechanical engineering 
Interest in materials, and machine design courses desirable but 
not essential, Assistant Professor rank. MS. degree preferred 
Fxecutive Dean, Presno State College, Fresno, Califorma 


MECHANICAL ENGINEER~-Preferably graduate MB. with a 
few years’ experience on machine design. We are Ceramu 
chinery turers. Our business is nationwide. We have 
factory and engineering office in a small! town in upstate New York 
close « 4 Metropolitan and vacation area 
recreational and culeural ee are excellent. You will 

but to start will be on development 
projects of varying nature. This is an opportunity to grow with 
a smaller concern. Contact Personne! Manager, A J. Wahl, lnc, 
Brocton, N.Y 


ENGINEERS Research and design, for newly organized research 
Must have eaperience in design of roto-gravure 
TiNtINg presses, paper converting machinery of Cutter creasers 
odern working conditions, excellent salary 
care Mechanical 


Continued on Page 176 


SEPTEMBER, 1957 - 175 


he educational 


Address CA 6195 


OPPORTUNITIES” Section This Month... . . 163-176 
Mechanical ENGINEER 

oh 25, Penne | 
Pittsburgh 25, Pennsylvania 

SPalding 1-4400 


POSITIONS OPEN 


Continued from Page 175 


UNIVERSITY PACULTY POSITIONS: Professors wanted for 
two-year assignments at University of lodonesia in Java for service 
as follows 1) Mechanical Eoginecer to teach Heat Transfer, 
Thermodynamics and 1. C. Engines 1) Professor of Higher 
Mathematics. Applicants should be over W, advanced degrees 

Attractive trave! cupenses aod housing 


salaries 
urnished in a pleasant Salary and rank dependent upon 


imate 


ackground. Send complete resume and small photograph to 
Mer! Baker, Kentucky Research Poundation, Lexington, Ken- 
tucky 

PNGINEERS with mechanical and electrical background. Posu- 


tro0 at Minneapolis headquarters service department of progressive 
manufacturer of large syochronous and induction motors. Has 
unusual opportunity with responsibility for experienced man who 
= freedom in working with all departments regarding all 
Address CA-6290, care of ‘Mechanical Eo 


nes of apparacus 


gineering 


SEE CHEMSTRAND’S AD ON 
PAGE 95 OF THIS MAGAZINE 


Positions available for 


ENGINEERS 
(Chemical, Mechanical, Metal- 
lurgical, Textile, Industrial, In- 
strument and Civil) and 


CHEMISTS 
(Organic, Physical, Analytical— 
Instrumental and Wet Method, 
Textile Chemists.) 

Write to Technical Personal Department 


THE 
CHEMSTRAND 
CORPORATION 


Decatur, Alabama 


TESTING ENGINEER 


Outstanding opportunity for young man 
with engineering degree desiring a 


position leading fo supervisory fe- 


sponsibilities. Experience in testing 
of aluminum alloys desirable but not 


essential 


Moving expenses defrayed and excellent 
benefit program 


Please furnish complete history and 
background information; state salary 


Reply 


re quire ments 


Employment Supervisor 
KAISER ALUMINUM & CHEMICAL CORP. 
Trentwood Works 
Spokane 69, Washington 


POSITIONS WANTED 


MECHANICAL ENGINEER —B in M_E.—18 years’ experience 
in refrigeration, air conditioning, ventilation and internal com- 
bustion engines. Experience includes heavy construction ma- 
chinery, chemical oad ail industries as engineer and consultant 
Registered Professional Engineer in Michigan. Age 39, good 
health. Desire responsib'e position in industry or consulting 
fields, Address CA-6228, care of “Mechanical Engincering 
MECHANICAL ENGINEER seeks 
commercial souclear ywer development. Age 33. BSME 
Registered Professional. Member ASME Present 
position is project engineer and service supervisor in chemicals 
industry, Experience in design, development, procurement, con- 
struction and operation of production facilities and service 
systems. Address CA-6271, care of ‘Mechanical Engineering 


EXECUTIVE RESEARCH ENGINEER-—M_E., Ph.D., P_E., age 
97. Experienced in organizing and supervising R. and D. effort in 
precision product development, mechanics, and instrumentation 
Secks broader staff or supervisory responsibilities in progressive 
industry or research organization in Northeastern U. §, Salary 
requirements exceed $15,000. Not interested in missiles. Address 
CA-6281 care of “Mechanica! Foginecring 

CHIEF ENGINEER, large paper migr., wishes to relocate. 10 
years’ staff engineering large capital projects, consultation operat- 
ing problems. Construction supervision. Hydro, steam 
design, operation. M. 8. degree, M.1T. Presently employed 
Address CA-6289. care of ‘Mechanical Engineering 


PLANT MANAGER BS. in M_E 39-17 years’ experience 
in electrical manufacturing, metalworking, machining anc wood 
working. Good record of accomplishment. Excellent references 
Address CA-6298, care of ‘Mechanical Engineering 


PROPESSIONAL ENGINEER, Canadian, registered in Ontario 
Twenty years’ experience in the design production of small electro- 
mechanical devices Ten years’ experience in develgpment and en 
gineering research in large scale agriculeura! developments in 
Africa. Capable of managing small factory or will travel in any 


non-communist Country Available May 1958. Can be inter 


viewed this fall in New York City. Address CA-6291, care of 
Mechanical Engineering 
MECHANICAL ENGINEER—-Member of ASME; Age 45; 17 


onditioning, refrigeration 
or liaison in Middle 
Mechanical Eo 


years experience in piping air 
representative, 


CA-6907, care of 


Desires to act as agent, 
Bast, or Europe 


gineering 


Address 


including 
Armstrong & Co., 55 


RESUMES~—Send for to Write Your Resume"’ 
sample guide-—-$1.§0 postpaid Orville E 
W. 42nd St., Dept. ME, New York 
TECHNICAL PUBLICATIONS CONSI L TATION--You spe 
cialize in engineering, | specialize in writing about it Let me 
take your rough mgaazine article, technical report, or technical 
bulletin--or even your ideas for any of these and get it ready for 
publication. I'll do a complete writing and editing job and 
suggest illustrations to ensure that your thoughes are transferred 
to the reader with maximum efficrency. Address CA-6900, care of 
Mechanical Engineering 


It will pay you to watch the 
announcements on these 
pages for an opportunity 
that you may be looking 
for or one that may be of 


interest to you. 


MECHANICAL 
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Every Advertiser appearing in 


ENGINEERING believes . 


+ + « that his products 
the service behind them 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


SALARIED POSITIONS-—-$6,000 co $35,000. We offer the orig- 


inal persona! employment service (established 46 years). Proce- 
dure of high standards individualized to your personal require- 
ments. Identity covered. Particulars-R. W. Bixby, Inc., $62 
Brisbane Bidg., Buffalo 3, N. 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS, 66 
associate offices —principal cities. Our staff—technical graduates 
no fee until placed-—Bradley Placement Service, 555 Leader 


Building——Cleveland 14, Ohio 


SALARIED PERSONNEL $5,000 te $30,000 
This nation-wide service, established 1927, is geared to 
the needs of high grade men who seck a change of con- 
nection under conditions, assuring if employed ful! pro 
tection to present position. Send name and address only 
for details. Personnel consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 


TECHNICAL PERSONNEL 
$6,000 to $25,000 
Monarch Personnel, a oationa!l organization, has been 
assigned by some of the finest companies in this country 
to assist them in their search for competent Technical 
Personnel. We have offices in 61 cities throughout the 
United States and operate at all times at 00 cost to you 
Should you desire to better your position professionally as 
well as financially send a resume in pace | a to 


MONARCH PERSONNEL 
28 E. Jackson Bivd. Chicago 4, Ill. 


MECHANICAL ENGINEERS 
$11,000-$13,000 

Company client needs mechanical engineers with experience 
in heat exchangers, boilers, fluid hydraulics or related work 
will qualify you. Client is the leader in its field. You will 
enjoy suburban life in this vacation area, Company client 
assumes all expenses. Your present position held in complete 
confidence. Write to 

28 E. Jackson Blvd. Chicago 4, lil. 

MONARCH PERSONNEL 


REPRESENTATION WANTED 


DISTRIBUTORS or REPRESENTATIVES—wanted for several 
open territories in Eastern aod Midwestern states on our line of 
quality valves, cylinders, valve actuators aod pumps. Write, 
giving lines handled and territory covered. Ledeen Mfg. Co., 
3350 No. Gilman Road, El Monte, California 


REPRESENTATIVES AVAILABLE 


NORTHERN CALIFORNIA SALES ENGINEERS established 25 
years, with own shop and warchouse, want automatic control, 
instrument or mechanical equipment line. Calling on industry, 
engineers, contractors and government. Paul W. Beggs & Son, 
St., San Francisco 


TRANSLATIONS 


TRANSLATORS of al! Puropean and Far East languages, in all 
branches of engineering and physical sciences in general. Full 
time or free lance. Must be experienced specialists with fluency 
in English and given foreign language. Replies held confiden- 
tial. Submit resume to: A.TS.,P.O. Box 271, East Orange, New 
Jersey 


. the service in them and 
will stand up under the most 


searching scrutiny of the high caliber engineers and 
executives comprising MECHANICAL ENGINEERING 


readership. 


MECHANICAL ENGINEERING 


Electronic amplifier. First high-vacuum electronic amplifier 
Made possible long distance telephony and then opened the 
way to radio broadcasting. 


Wave filter. Precisely separates bands of frequencies. Pro- 

=. vided major key to economical sharing of the same wires by 
many voices or radio programs. Indispensable control tool in 
radio, television and radar. 


Negative feedback amplifier. Provides distortionless and 
stable amplification. Made possible the enormous, precisely 
controlled amplification needed in long distance telephone 
calls, The principle is now basic in high-quality amplifiers for ae 


Pacemakers in the radio, TV and high-fidelity reproduction 


Quartz crystal. Standard super-accurate quartz crystal oscil- 
lator developed for frequency controls in radio telephony. 
Has also become the standard control for clocks in world’s 
astronomical laboratories. 


technology of our 


Coaxial cable system. Hollow tube with a central conductor 
was developed to transmit hundreds of voices simultaneously. 
Now also provides long distance carrier for TV in partnership 
with microwave beams. 


electronic age 


amounts of power to amplify signals. Makes possible electronic 
telephone switching and much smaller hearing aids, radios, 
TV sets and electronic computers. 


Certain discoveries, inventions and 
developments of Bell Telephone Lab- 
oratories have been truly epochal in 
their effect upon the technology of 
our time. Each has come out of a sin- 


i Transistor. Tiny solid-state device uses extremely small 


Dial system “brain and memory.” Takes over your call 
and sees that you are connected in the best and quickest way. 
Newest example: Direct Distance Dialing from home tele- 
phones to any part of the nation. 


gle quest—a search for ways to make 
telephony ever better. But many have 
opened the way to exciting advances 
in TV, movies, radio, horology, astron- 
omy. Here are ten of Bell Laboratories’ 
contributions to the modern world. 


Waveguide. Hollow conductor transmits high-frequency waves 
From this came the “pipe” circuits that are essential to radar 
and very short-wave radio communications, 


Microwaves. Bell Laboratories developed long distance mi- 
crowave transmission. It operates by focusing radio beams 
from station to station, carries cross-country telephony and TV. 


Radio astronomy. This great new science began in the study 
of radio interference at Bell Laboratories... with the tremen- 
dous discovery that radio waves emanate from the stars. 


BELL TELEPHONE LABORATORIES 
y 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Research -Cottrell (Inc.) 109 
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Rockford Clutch Div., 
Borg-Warner 102 
*Roots-Conneraville Blower Div., 
AC Electronics Div., Hamilton Mfg. Co. 93 Dresser Industries (Inc.) 99 
General Motors Corp. 174 Heim Co 16 Ross Heat Exchanger Div., 
*Adsco Div., Houdaille Industries (Inc.) American-Standard 6,7 
Yuba Industries (Ine.) 30 Manzel Div. SY Rust-Oleum Corp. 55 
Air-Maze Corp 114 *Hyatt Bearing Div., Ruthman Machinery Co. 92 
Aree Flexible Coupling Co 62 General Motors Corp. 40,41 
*Aldrich Pump Co 59 
Allen-Bradley Co 51, 52 
*Allis Chalmers Mfg. Co 164 Sanborn Co. 147 
*Aluminum Co. of America 148 Imperial Tracing Cloth 160 Sandia Corp. 130 
*American Blower Div., International Business Machines 169 Sheffield Corp. 134 
American-Standard 124 International Nickel Co. 68 Shenango Furnace Co. 06 
*American Brass Co. 25 *Smith, 8. Morgan, Co. 104 
Mechanical Catalo 15% Stephens-Adamson Mfg. Co. , 
Amplex Div., s a *James, D. O., Gear Mfg. Co. 111 *Struthers Wells Corp. 
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Annin Co 8,9 Johns Hopkins University 106 Sturtevant, P. A., Co. 88 
Argonne National Laboratory 118 *Syntron Co. 94 
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Bell Telephone Laboratories 177 Lockheed Aircraft Corp. 167 Texas Instruments (Inc.) 173 
Bendix Products Div.— Miasiles 166 *Loewy-Hydropress Div., B-L-H 47 Thomas Flexible Coupling Co. 90 
Bigelow-Liptak Corp 18 Los Alamos Scientific Laboratory 165 Timken Roller Bearing Co.. 4th Cover 
Boeing Airplane Co 159 Lukens Steel Co. 123 *Titusville Iron Works Co. 
Bonney Forge & Tool Works 7 Lunkenheimer Co. 3rd Cover Div. Struthers Wells Corp. 91 
Boston Gear Works 31 *Tube Turns 115, 116 
Builders-Providence (Ine.) *Tube Turns Plastics (Inc.) 153 
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Melpar (Inc.) Sub. of *Union Iron Works 117 
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Chapman Vaive Mfg. Co. 26 Universal Drafting Machine Corp. 101 
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Clarage Fan Co 64 Niagara Blower Co. 156 sa Div. Sperry Rand > Bi 
Clearprint Paper Co 19 North American Aviation (Ine.) Vogt, Henry, Machine Co. . 
*Columbia-Geneva Steel Div. 48,49, 131 Atomics International Div. 63 
*Combustion Engineering (Ine.) 66, 164 *Northern Blower Co. 103 
Cone-Drive Gears Div., Nugent, Wm. W. & Co. 105 Waldes Kohinoor (Inc.).. 67 
Michigan Tool Co, 161 Walworth Co. 3 
*Consolidated Chimney Co 87 Western Gear Corp. 2 
Convair Div., j Western Electric Co. 120 
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Steel Co. of America 50 Sturtevant Div. 81, 82, 83, 151 
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Denison Engineering Div. *Peerless Pump Div., ledeke, Sustav, Vo. 
Amer, Brake Shoe Co 12,13 Food Machinery & Chemical Corp. 36 Wiegand, Edwin L., Co. ak 
Diamond Chain Co, (Ine. 27 Philadelphia Gear Works 128 Wiley, John & Sons 119 
*Diamond Power Specialty Corp, 22, 23 Pittsburgh Coke & Chemical Co. 175 Williams Gauge Co. 92 
Douglas Aircraft Co i55 Pittsburgh Leetrodryer Div. 
Dravo Corp 10, 11 MeGraw-Edison Co 132 
*Dresser Industries (Ine.) 4,5 *Posey Iron Works 158 *Yarnall-Waring Co 69 
Roots ‘onnersville Blower Div. Ww Powell, William, Co. 46 Yoder Co. ; 110 
Duff-Norton Co 79 Yuba Consolidated Industries (Inc.) 
Heat Transfer Div. 129 
Eagle Pencil Co. i41 76 
Co 32, 33 Reaction Motors (Inc.) 172 *Zallea Brothers 136 
*Elastic Stop Nut Corp. of America. 137 


Your attention is directed to 


Keep Informed 


Fairbanks, Morse & Co, 7 
Firestone Guided Missile Div 180 
7 oan Can..... ot The asterisk indicates that firm has product catalog in the 1957 Mechanical 
*loster Wheeler ‘orp 44,45 
*Foxboro Co 56, 57 Catalog. 
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Acme Chain Corp. 

*Aerovent Fan Co 

*Alr Preheater Corp 

Ali American Tooi & Co 
*Allis-Chalmers Mig. 

American Cast [ron Co 
American Crucible Products Co 
*American Pulverizer Co 

Areos Corp 

*Armatrong Machine Works 
*Associated Spring Corp 

Aurora Pump Div 

New York Alr Brake Co 

*Babcock & Wilcox Co 
Tubular Products Div 


*Bin-Dicator Co 

Black, Sivalis & Bryson (Inc.) 
Brown Boveri Corp. 

Bundy Tubing Co 

Bunting Brass & Bronze Co. 
Bushings 

Cannon Electric Co 
*Cash, A. W., Valve Mig. Co 
Carrier ( Jon vey or Corp 
Chace, W 

Cleveland Gear Co 
Continental-Emsco Co 
Cramer Posture Chair Co 
Crane Packing Co 
Ourtiss-Wright Corp 

Davis Engineering Corp 
*Detroit Stoker Co = fig. 1 
DeZurik Corp 
Donley Products a 
Drop Forging Association an as ~ ‘ 
ek & Bock Spring Mfg Co 

le Signal Corp \- / 
yn Draft Gage Co — [ 

City lron Works | 


Fafnir Bearing Co 
*Falk 
Farrel-Birmingham Co 
Farval Corp 
Formica Co 
Frick Co 
*Gear Specialities (Inec.) 
General Radio Co 
Goshen Rubber Co 


Contact angle is the angle between a 
plane perpendicular to the bearing 
axis and a line connecting the two 
points on a given ball where the ball 
*Goulds Pumps (Inc.) makes contact with the raceways when 
*Hagan Chemicals & Controls (Ine.) the bearing is subjected to a pure 
Hankison Corp thrust load. In Fig. 1, the contact 
angle is represented by angle a. The 
significance of the contact angle is re- 
vealed by an examination of the forces 


Houdalile Industries (Inc.) 
Buflalo Hydraulics Div 
present in a thrust loaded bearing. 


*Iilinois Gear & Machine Co 
*Lngersoll-Rand Co 
Irving Subway Grating Co 


Jeffrey Mig. Co. 


Kellogg, M. W 

Kennametal ine. 
ceuffel & Esser Co. 

Koppers Co. (Ine.) 
Fast coupling Dept 


Lake Shore (Lne.) 
Lake Shore Eners Div 
Lefax Publishers 
Lenape Hydraulic Pressing & Forging Co 
Lovejoy Flexible Coupling Co 
Lubriplate Div 
Fiske Brothers Refining Co 


Marsh Instrument Co 
Maryland Shipbullding & 1 Drydoc k Co b, as there = 
The primar 
Midwest Tool Co the amount of compressive force to 
Miller Valve Co which rod b is subject, which is the 
Nagle Pumps (Ine. force with which a given ball is pressed 
National Alrol! Burner Co against the raceways. This force can 
be calculated by constructing a par- 
alleiogram of forces as shown in Fig. 3. 


National Supply Co 
New York Air Brake Co 
*New York Blower Co 
Ball Bearing Co 
Non-Linear Systems (Inc.) ‘ 
Nordberg Mig. Co. The sides T and R, are vector quan- 
tities, and diagonal B is the vector 
hjecvor 4 
pl sum of T and R. Furthermore, the vec- 
Div. Dresser Industries (Ine tor sum of the thrust components on 
Panoramic Radio Products (Inc.) > 
y all the balls equals the total thrust 
Perfection Gear Co load on the bearing. The vector sum of 
the radial components on all the balls 
is zero. Vector B, the force actually 
felt by the raceways and balls, com- 
pared to vector T, the thrust compo- 
nent, varies significantly with changes 
in the size of the contact angle and is 
directly proportional to the thrust 
load component and inversely propor- 
tional to the sine of the contact angle. 


In Fig. a simplified version of 
Fig. 1, the shaft and inner ring com- 
bination are represented by the plug 
a, the “working diameters” of the balls 
and represented by the rodlike mem- 
bers at b, and the outer ring is repre- 
sented by the tapered cup c. 


The contact angle is a. This diagram 
represents a three-dimensional struc- 
ture with as 7 equally spaced rods, 

yalls in the bearing. 


concern in design is 


*Porter, 
Fittings Div 
Post, Frederick, Co 
Precision Rubber Products Corp 
Proportioneers (Ine.) 
Div. B-1-F Industries 


Racine Hydraulics & Machinery (Inc 

Ray bestos-Manhattan (Inc.) 
Manhattan Rubber Div 

Read Standard Corp 

Reliance Electric & Co 

*Republic Flow Meters 

Revere Copper & Brass (Inc.) 

Reanor Mfg 

Rhopac (Ine 

Robertshaw-Fulton Controls Co 
Bridgeport Thermostat Div 
Fulton Syiphon Div 

Ronald Press Co 


Sandusky Foundry & Machine Co 
Snap-Tite (Inc.) 
Spraying Systems Co 
Stewart-Warner Corp 

Alemite Div 
Stillwater Clay Products Co 
Streeter-Amet Co 
Synebro-Gtart Products (Ine.) 


Example |: 

A bearing is carrying a pure thrust 
load of 21 pounds. Assuming seven 
balls in the bearing, each ball will 
have an axial load component of three 
pounds, since a thrust load is shared 
equally by all the balls. While the 
axial component on each ball is only 
United Btates Pipe & Foundry Co three pounds, the actual Supers 
Van Der Horst Corp. of America force, or squeeze, felt by the ball and 
Van Nostrand, ‘0 raceways is consider ably greater than 
*Vous, J. this value. 

Watson, H. 8., 


Winzeler Mig Tool Co 
Wisconsin Motor Corp 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 


CONTACT ANGLE 


fig. 2 
With a contact angle of five degrees: 
sin « sin 5 


Thus we see that with a five-degree 
contact angle the actual load felt by 
each individual ball is actually con- 
siderably greater than the total 21 
pound thrust load on the bearing. 


Example I: 
Using the thrust conditions in Exam- 
ple 1, the contact angle is increased to 
20 degrees, by selecting a bearing with 
a larger value of radial play. 
B 3 pounds 
sin 20° 
A 15 degree increase in contact angle 
produced a 74.5% reduction in ball- 
to-raceway contact stress. This rela- 
tionship should be noted by anyone 
who writes bearing specifications, The 
operational qualities of the bearing, 
such as low running and starting 
torque and bearing life, are a function 
of the ball-to-raceway contact stress. 
Thus the contact angle is highly 
significant. 

It is not necessary for a bearing 
user to calculate or specify the con 
tact angle desired, It is only necessary 
to remember that low values of contact 
angle are associated with low radial 
play, and high values of contact angle 
are associated with high radial play. 
In addition to the above pee tad 
tions, gyratory forces become extremely 
important factors in determining op 
timum contact angle in high speed 
applications. 

more complete discussion of con 
tact angle is found in our design hand 
book. 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70-page authori 
tative publication a great help in solv 
ing problems in design- 
ing instruments or small 
electro-mechanical 
semblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 
Write to: New Hamp- 
shire Ball Bearings, Inc., 
Peterborough 1, N.H. 


8.78 pounds 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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better end 


for 
your ideas? 


“They spend a fortune to find us—and 
then relegate us to meaningless detail?’ 
Familiar? Too familiar —but these are 
words you'll never hear at Firestone’s 
Guided Missile Division. Your ideas, 
your talent, your genius-in-the-making 
won't end up in routine rehashing of 
run-of the-treadmill rudiments. 


Why ? Part of the answer lies in 
Firestone’s small-project, select-team 
approach to large-scale engineering 
problems. Part lies in over half a century 
of intelligent and successful 
administration of scientific efforts. 


The large-scale engineering problem in 
our Los Angeles headquarters is the 
continuing development program for 
the Army's Corporal. In Monterey — 

, Carmel-by-the-Sea, our new Engineering 
Lab is busy plotting new directions for 
guided missiles. And while you’re making 
the most of your professional ability, 
your family (and you) will fall in love 
with the Golden State of living! 


Write us today for the best of all possible 
ends for your ideas in: 


Aeronautics 

Structures Air Frame 

Stress Analysis 

Propulsion System and Component Design 
Materials and Process 


Firestone GUIDED MISSILE DIVISION 


RESEARCH + DEVELOPMENT + MANUFACTURE 


FIND YOUR FUTURE AT FIRESTONE +« LOS ANGELES « MONTEREY 


WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES 54, CALIFORNIA 
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ONE ANSWER 


LQ600—The Most Maintenance-Free 
Bronze Globe Valve Ever Developed! 

The moment a maintenance man touches 
a wrench to a valve, its cost can double. You 
can’t bring down that labor expense in many 
plants, but you can buy valves with an out- 


standing record of trouble-free service. At 


BRONZE + IRON * STEEL * PVC 


no time in history has valve quality been so 
important to your total plant expense. And 
quality has been a tradition for nearly a hun- 
dred years at The Lunkenheimer Company, 
Box 360, Annex Station, Cincinnati 14, Ohio. 

See your cost-reducing Lunkenheimer 


distributor . . . or write for literature. 


The cost of a LUNKENHEIMER VALVE 
Gets smaller...and smaller... .and smaller... 
with each passing year of dependable service 
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Over 126 NBC STATIONS, SEPTEMBER 23rd 


“Eleven Against the Ice”, the story of the Antarctica 
Turnpike. See men and machines build a trail across 
Antarctica’s frozen wastes —in spite of 200 mph winds, 
temperatures of 120 degrees below zero and crevasses 
big enough to swallow a 20-story building. It's a tri- 
umph of engineering and human courage, a whale of 
a television show. 


And commercials that help you sell... 


See How man stumbled on 


the concept of the wheel. have always led the world. 


Years of national and trade advertising, backed 
by their superior performance, have made 
“Timken” the best-known name in bearings 
—a name that helps to sell the products that use 
Timken” bearings. Now, network television 
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TIMKEN TELEVENTS 
NETWORK 


Two big hour-long spectaculars this fall 


See Why Americans jump for 
the latest thing in cars. 


See Why America’s railroads 


will build even a greater awareness of Timken 
bearings — make them an even bigger sales 
plus in the equipment you sell. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


Over 142 NBC STATIONS, NOVEMBER 21st 


"The Innocent Years"’. Recaptured from exciting old 
films and newsreels, you'll see happy days relived. 
Experience the excitement of “Teddy” Roosevelt, Thomas 
Edison and Mark Twain in action. Hear songs like: 
“In the Good Old Summertime”, ‘He'd Have to Get Out 
and Get Under’. Enjoy the fun of family picnics, the joys 
of people in the last untroubled time in our history. 


See One man pusha freigh’ 
car all by himself. 
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